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Title: TRTCYCLir VASOPP.EgCTN 
ANTACQWTSTg 

1. Fiold of the Tnygnt-ion 

This invention relates to new tricyclic non- 
peptide vasopressin antagonists which are useful in 
treating conditions where decreased vasopressin levels 
are desired, such as in congestive heart failure, in 
disease conditions with excess renal water reabscrption 
and in conditions with increased vascular resistance and 
coronary vasoconstriction, 

2. Bachqround of thg Invent ion 

Vasopressin is released from the posterior 
pituitary either in response to increased plasma 
osmolarity detected by brain osmoreceptors or decreased 
blood volume and blood pressure sensed by low-pressure 
volume receptors and arterial baroreceptors . The 
hormone exerts its action through two well defined 
receptor subtypes: vascular Vi and renal epithelial V2 
receptors. Vasopressin-induced antidiuresis, mediated 
by renal epithelial V2 receptors, helps to maintain 
normal plasma osmolarity, blood volume and blood 
pressure. 

Vasopressin is involved in some cases of 
congestive heart failure where peripheral resistance is 
increased. Vi antagonists may decrease systemic 
vascular resistance, increase cardiac output and prevent 
vasopressin induced coronary vasoconstriction. Thus, in 



conditions with vasopressin induce increases in total 
peripheral resistance and altered local blood flow, Vi- 
antagonists may be therapeutic agents. Vi antagonists 
may decrease blood pressure, induced hypotensive effects 
and thus be therapeutically useful in treatment of some 
types of hypertension. 

The blockage of V2 receptors is useful in 
treating diseases characterized by excess renal 
reabsorption of free water. Antidiuresis is regulated 
by the hypothalamic release of vasopressin (antidiuretic 
hormone) which binds to specific receptors on renal 
collecting tubule cells. This binding stimulates 
adenylyl cyclase and promotes the cAMP-mediated 
incorporation of water pores into the luminal surface of 
these cells. V2 antagonists may correct the fluid 
retention in congestive heart failure, liver cirrhosis, 
nephritic syndrome, central nervous system injuries, 
lung disease and hyponatremia. 

Elevated vasopressin levels occur in 
congestive heart failure which is more common in older 
patients with chronic heart failure. In patients with 
hyponatremia congestive heart failure and elevated 
vasopressin levels, a V2 antagonist may be beneficial in 
promoting free water excretion by antagonizing the 
action of antidiuretic hormone, On the basis of 
biochemical and pharmacological effects of the hormone, 
antagonists of vasopressin are expected to be 
therapeutically useful in the treatment and/ or 
prevention of hypertension, cardiac insufficiency, 
coronary vasospasm, cardiac ischemia, renal vasospasm, 
liver cirrhosis, congestive heart failure, nephritic 
syndrome, brain edema, cerebral ischemia, cerebral 
hemorrhage-stroke, thrombosis -bleeding and abnormal 
states of water retention. 

The following prior art references describe 
peptide vasopressin antagonists: M. Manning et al.. 
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i. Mfid. Cllfimw 15., 382(1992); M. Manning et al., J. Had. 
chem , , 15., 3895(1992); H* Gavras and B. Lammek, 
U.S. Patent 5,070,187 (1991); M. Manning and 
W.H. Sawyer, U.S. Patent 5,055.448(1991) F.E. Ali, 
U.S. Patent 4,766,108(1988); R.R. Ruffolo et al., Dnifl 
News and Pgrspective . 4(4), 217, (May) (1991) . P.D. 
Williams et al., have reported on potent hexapeptide 
oxytocin antagonists [1. Med . Chem . . 25,, 3905(1992)] 
which also exhibit weak vasopressin antagonist activity 
in binding to Vi and V2 receptors. Peptide vasopressin 
antagonists suffer from a lack of oral activity and many 
of these peptides are not selective antagonists since 
they also exhibit partial agonist activity. 

Non-peptide vasopressin antagonists have 
recently been disclosed, Y. Yamamura et al., Science . 
252 . 579(1991); Y. Yamamura et al., Br- il- Pharmacol . 
105. 787(1992); Ogawa et al., (Otsuka Pharm Co., LTD.) 
EP 0514667-Al; EPO 382185-A2; WO9105549 and 
U.S. 5, 258. 510; WO 9404525 Yamanouchi Pharm. Co Ltd. , 
wo 9420473; WO 9412476; WO 9414796; Fujisawa Co. Ltd., 
EP 620216-Al Ogawa et al. (Otsuka Pharm. Co.) EP 470514A 
disclose carbostyril derivatives and pharmaceutical 
compositions containing the same. Non-peptide oxytocin 
and vasopressin antagonist have been disclosed by Merck 
and Co.; M-G. Bock and P.D. Williams, EP 0533242A; M.G. 
Bock et al., EP 0533244A; J.M. Erb, D.F. Verber, P.D. 
Williams, EP 0533240A; K. Gilbert et al., EP 0533243A. 

Premature birth can cause infant health 
problems and mortality and a key mediator in the 
mechanism of labor is the peptide hormone oxytocin. On 
the basis of the pharmacological action of oxytocin, 
antagonists of this hormone are useful in the prevention 
of preterm labor, B.E. Evans et al., J. Had- Cilfiffi. H> 
3919(1992), jI. Mfid- Chem-. l£r 3993(1993). and references 
therein. The compounds of this invention are 
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antagonists of the peptide horxnone oxytocin and are 
useful in the control of premature birth. 



tricyclic derivatives which exhibit antagonist activity 
at Vi and/ or V2 receptors and exhibit in vivo 
pressin antagonist activity. The conqpounds also exhibit 
antagonists activity of oxytocin receptors. 

SUMMARY OF THF T>IVgNTTnM 

This invention relates to new compounds 
selected from those of the general Formula I: 



wherein Y is a bond or a moiety selected from -{CH2)-, 
-CHOH, -CHO- lower aiycyl(Ci-C6) r -CH-S-lower alkyKCi- 
C6). ~CHNH2, -CHN-lower alkyl (C1-C6) , -C[N-lower 
alkyl(Ci-C6)]2. 



-CHOCO-lower alkyl{Ci-C6) • -CHNH(CK2)inNH2; -CHNH(CH2)in 
-NH-lower alkyl(Ci-C6) , -CHNH{CH2)m-Nt lower alkyKCi- 
C6)]2; -CHNH(CH2)m-S-lower alkyl(Ci-C6) , -CHNH(CH2)m-0- 
lower allcyl (C1-C6) # 



The present invention relates to novel 







OH 



loweralkyi (C^-Cg) 



S, 0. -NH. -N- lower allcyl (Ci-Cg) . -NCO-lower alkyllCi- 
Ce), m is an integer of 2 to 6; 
A-B is a moiety selected from 



wo 9022295 



-5- 



PCTA]S9«01472 



and -N-CCH^V 



5 




wherein n is an integer 1 or 2 provided that when Y is a 
bond, n is 2; 
and the moiety: 



10 




represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from O, or S; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3)lower alkoxy or (Ci-C3)lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom sel'ected from O. N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(xinsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 



20 
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optionally substituted by (C1-C3) lower allcyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



IS 




wherein X is selected from 0, S, -NH, -NCH3 and -NCOCH3; 
r4 is selected from hydrogen, lower alkyl (C1-C3) , -CO- 
lower alkyl (C1-C3 ) , 

and are selected from hydrogen, (C1-C3) lower 
alkyl, (Ci-C3)lower alkoxy and halogen; r5 is selected 
from hydrogen, (01-03 ) lower alkyl, (C1-C3) lower alkoxy 
and halogen; is selected from (a) moieties of the 
fozmulae: 



30 



35 
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r I 



-NCOAr', -CONAr', -NCOCH,Ar', -NCONAr', 



10 



IS 



r 

-CHjCOAr • -NCO- (CHj^ cycl oal kyl . 




•N-SOjCHj 



20 



25 



30 



35 







n 










-N-P — 




N 






2 


C 





11 

N-P 



I il 

-N-C-0- lower alkyl(C--Cg)straight a branched, 
K H 

I -N-C- 1 ower al kyl (C3-Cg)str ai ght or br anched, 
-NS02-lower al kyl (C3-Cg)str eight or branched, 

-N-C-0- 1 ower alkenyl(C3-Cg)straight or branched, 
R.O 
R III 

I* -N-C- 1 ower alkenyl(C3-C3)straight or branchedt 
•NSOg-lower alkenyl(C3-Cg)straight or branchect 

wherein cycloalJ^l is defined as (C3-C6) cycloaDcyl, 
cyclohexenyl or cyclopentenyl r and Ra is independently 
selected from hydrogen, -CH3 or -C2H5, 
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(CH,)-N 



10 



15 



-(CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or chree, Rb is independently selected from hydrogen, 
-CH3 or -C2H5. 

(b) a moiety of the formula: 



20 



25 



-N-CQJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3«C8) branched or unbranched, 
0-lower alkyl{C3-C8) branched or unbranched, -0-lower 
alkenyl(C3-C8) branched or unbranched, tetrahydrof uran, 
tecrahydrochiophene, and the moieties: 




30 



35 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrd-thiophene or the 
heterocyclic ring moiety: 



wherein D. E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



\ 




G=F 



-N-CCX:HAr' 



whereinR^ is selected from halogen, (C^-Cg) 
lower alkyI, -0-lower alkyKC^-CjX OH, 
0 



-0-C-lower alkyKC^-Cj), -S-lower alkyKC^-Cj), 





.NH(CH,)^.<; 





b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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wherein Rd is lower alkyl(C3-C8) , lower alkenyl (C3-C8) • 
- (CH2)p-cycloalkyl (C3-C6) . when M is 0, S, NH, NCH3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




S 0 

20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3; wherein R^, r2 and Ra are 
as hereixibefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 



35 
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wherein W is selected from 0. S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl(Ci-C3), and NSO2 lower alkyl (C1-C3 ) ; 
R*^ is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3? and rS are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl {C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) ] 2' -OCF3, -OH, -CN. -S-CF3, 
-NO2. -NH2i 0-lower alkyl (C1-C3) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl ICi- 
C3). -NH-lower alkyl (C1-C3). -N- I lower alkyl {C1-C3 ) l2' 
-0-lower alkyl(Ci-C3), -N{Rb) {CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof, 

DETAILED DESCRIPTION OF THE INVENTION 

Within the group of the compounds defined by 
Foirmula I. certain subgroups of compounds are broadly 
preferred. Broadly preferred are those compounds 
wherein R^ is the moiety: 

0 

II 

•C-Ar 

and Ar is selected from the moiety: 




wherein Ra, Rb. R^* R^ and R^ are as herein- 

before defined* 

Especially preferred are compounds wherein R 
is the moiety: 
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-C-Ar and 



10 



IS 



Ar is selected from the moiety: 

.5 



r6 



IS 




1- 1' !• 

-NCOAr', -CONAr', -NCO CH^Ar', -NCONAr\ 



20 



-CH^COAr \ -NCO- (CH^^ cycl oal kyl ; 



25 



30 



35 



wherein cycloalkyl is defined as C3 to Cg cycloalkyl. 
cyclohexenyl or cyclopentenyl; 

Ra* Rb^ R^. R^. R^# R^ as hereinbefore defined; 
and Ar* is selected from the moieties: 




w 

wherein R^, R^, R^^ and w* are as hereinbefore defined. 

Also especially preferred are compounds 
wherein Y is CH2* -CHOH. -CHNH2. -CHNH-lower alkyKCi- 
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10 



C3), -CHN[lower allqrl (C1-C3) ]2 and -CHO-lower alkyKci- 
C3); 

and Ra, Rb» R^. R^. R^. R^. R^. r"^* R^ and r9 are as 
hereinbefore defined. 

The most preferred of the con^joxaids of Formula 
I are those wherein Y is CH2, -CHOH, -CHNH2, -CHNH- lower 
alkyl (C1-C3), -CHNtlower alkyl {Ci-C3)]2 and -CHO- 
lower alk^l (C1-C3 ) ; 
r3 is the moiety 

0 



-C-Ar 



15 



20 



25 



Ar is selected from the moieties: 



r6 




r 




-NCOAr', -NCOCH^Ar', -NCONAr', 



30 



r 

-NCO-CCH^Vcycloalkyl ; 



35 



(CH2)n*cycloal]q^l wherein cycloalkyl is defined as (C3- 
C6) cycloal3cyl, cyclohexenyl or cyclopentenyl ; Ra, Rfa. 
R^, r2, r5, r7 arg hereinbefore defined; 
and Ar* is a moiety: 
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10 




wherein R^, r9, and R^O are as previously defined. 

The most highly broadly preferred of the 



compounds of Formula I are those wherein Y is a bond or 
CH2, -CHOH, -CHNH2, -CHNH- lower alky 1 (C1-C3 ) , -CHN[lower 
alkyl(Ci-C3) 12 and -CHO lower alkyl(Ci-C3) , wherein the 
moiety: 



is an unsubstituted or substituted thiophene, furan, 
pyrrole, or pyridine ring; and wherein the moiety: 



is (1) an unsaturated 6-membered heterocyclic aromatic 
ring containing one or two nitrogen atoms; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from N« or S; (3) a 5- 
merobered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms. 

Ra* Rb# ^^^r r2, R*, r5, r7, r8, r9, and R^O are as 
previously defined; 
r3 is the moiety: 
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0 
II 

C-Ar 



wherein Ar is: 



10 



15 



20 





and is selected from the group 

-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 



r r 



r 

-CHjCOAr', -NCO-CCHp^-cycloalkyl ; -M-R^ ; 



25 



30 



where Ar' is selected from the group 

X 



.10 




N 



and W and cycloalkyl are as previously described. 

More particularly preferred are compounds of 
the formula: 



35 
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10 



IS 



20 



25 




wherein D is -CH or N; 
r3 is the moiety: 



-C-Ar 



wherein Ar is selected from the moieties: 





is 



R R. 

I a lb 



r r I' r . 

-NCOAr', -CONAr*. -NCOCHjAr', -NCONAr', 



30 



- CHgCOAr -NCO- (CH^V cycl oal kyl ; - ; 



and Ar* is selected from the moieties: 



35 
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.10 



10 



15 



20 



wherein Ra/ Rb* R^* R*^. R^, R^, R^O, cycloalkyl 

and W are as hereinbefore described. 

Also particularly preferred are compounds of 
the formula: 




wherein D is -CH or N; 
r3 is the moiecy: 



25 



0 

II 

-C-Ar 



30 



35 



wherein Ar is selected from the moieties: 





r6 



IS 
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r 



-NCOAr', -CONAr', -NCOCH/r', -NCONAr', 



•CHjCOAr -NCO- {CH^\- cycl oal kyl ; - K4- ; 



Ar' is selected from the moieties: 



R 



^0 




vr 



N 



wherein Ra, Rb. R^. R^, r5, r6, r8, r9, rIO^ cycloalkyl 
M, Rd, and W are as hereinbefore described. 

More particularly preferred are compounds of 
the formulae: 




wherein Y is selected from -CH2, -CHOK, -CHNH2, -CHNH- 
lower al)cyl(Ci-C3) , -CHNtlower alkyl (C1-C3) ]2 and -CHO 
lower alkyl (C1-C3) ; and the moiety: 
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10 



15 



represents: (1) an unsaturated 6-ineinbered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substituents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3 ) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from O, N or S; (3) a 5-membered aromatic 
(unsaturated) heterocyclic ring having two adjacent 
nitrogen atoms; wherein the 5 or 6-membered heterocyclic 
rings are optionally substituted by (C1-C3) lower alkyl, 
halogen, or (C1-C3) lower alkoxy; 
is the moiety: 

0 

II 

-C-Ar 



20 



25 



wherein Ar is the moiety: 
.5 




r6 is 




30 



r r 

NCOAr', -NCOCHjjAr'. - NCCXCHj)^- cycl pal kyl 



wherein Ra is independencly selected from hydrogen or 
-CH3; Ar' is selected from the moieties: 



35 
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8 




10 



R W 



wherein R^, r2, r5 , r7, r8, r9^ rIO^ and W are as 
hereinbefore described. 

Also particularly preferred are compounds of 
the formulae: 



wherein Y is selected from -CH2, -CHOH, -CHNH2, -CHNH- 
lower alkyl(Ci-C3) , -CHNdower alkyl (C1-C3 ) 1 2 and -CHO 
lower alkyl (C1-C3) ; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substituents selected from 
(C1-C3) lower alkyl, halogen, amino, {Ci-C3Jlower alkoxy 
or {C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from N or S; 
r3 is the moiety: 
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S 

-C-Ar 



10 



IS 



wherein Ar is selected from the moieties: 
.5 



r6 



xs 




and 




r 

-NCOAr', -CONAr', -NCOCH.Ar', -NCONAr*, 



r r 
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r 

-CHjCOAr', -NCO-CCHp^-cycloalkyl ; 
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Ra is independently selected from hydrogen, -CK3 or 
-C2H5 and Ar* is selected from the moieties: 

,8 




w 




wherein r1, r2, r5, r7^ r9, and R^O are as 
hereinbefore defined. 

Compounds of this invention may be prepared as 
shovm in Scheme I by reaction of azepine derivatives of 
Formula 2 with a substituted or unsubstituted 4-nitro- 
benzoyl chloride 4a or a substituted or unsubscituted 6- 
aminopyridine-3-carbonyl chloride to give the inter- 
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mediate ^ and 5h» Reduction of the nitro group in 
intermediate i gives the 4-aininoben2oyl derivative 6a 
and the 6-aininonicotinoyl derivative £t. The reduction 
of the nitro group in intermediate 5. may be carried out 
under catalytic reduction conditions (hydrogen-Pd/C; 
Pd/C'-hydrazine-ethanol) or under chemical reduction 
conditions (SnCl2-ethanol; 2n-acetic acid TiCl3) and 
related reduction conditions known in the art for 
converting a nitro group to an amino group. The 
conditions for conversion of the nitro group to the 
amino group are chosen on the basis of compatability 
with the preservation of other func-tional groups in the 
molecule . 

Reaction of compounds of Formula £. with aroyl 
chloride or related activated aryl carboxylic acids in 
solvents such as chloroform, dichlorome thane, dioxane, 
tetrahydrofuran, toluene and the like in the presence of 
a tertiary base such as triethylamine and diisopropyl- 
ethylamine or pyridine and the like, affords the com- 
pounds £ which are vasopressin antagonists. 
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Schame 1 fpnnt'ri^ 
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(q-Cg)alkylCOCI 

(C3-Cj)alky|.0.C0CI 

(C3-Cg)all(enyl-C0CI 

(C3-Cj)alkenyl-0-C0CI 

(Cj-C,)alkyl-S02CI 

(C3-C8)alkenyl-S02CI 




6a) A-CH 
6b) A-N 

Ar'COCI 
ArCH^OCI 
cycloalkyi(CH2)„C0CI 
I Ar'lJICOa 



2 I— 




30 



35 



Reaction of tricyclic derivatives of Formula i. 
with either a carbamoyl derivative i or a isocyanate 
derivative JJl gives compounds (Scheme 2) of Formula H 
which are vasopressin antagonists of Formula I wherein 
is 

-NHCONAr' 
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a CI-C-NAr' 



or 



0=C=NAr' 



K ^ ^ 





NHCONAr' 



1 1 a) A=CH 
1 1 b) A-N 



11 



30 



Reaction of tricyclic derivatives of Formula i. 
with arylacetic acids, activated as the acid chlorides 
12., anhydrides, mixed anhydrides or activated with known 
activating reagents, gives compounds H (Scheme 3) " 



35 
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Scheme ^ 



CI-C-CH^Ar' 
21 



1 3 a) A<H 
13 b) AM 




NHCOCH^Ar" 



12. 



The compoxinds of Formula I wherein Y. r1, r2; 
r3 and are as defined and the moiety: 



is as previously defined and the Ar* moiety is: 




N 
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and rIO is -NH lower alkyl(Ci-C3) and -N- [lower 
alkyl(Ci-C3) ]2 may be prepared, as shown in Scheme 4, by 
5 reacting the tricyclic derivatives £^ and £h with a 

pyridinecarbonyl chloride 2A to give the derivatives 15.. 
The derivatives 15. are reacted with the appropriate mono 
alkylamines or dialkylamines to give vasopressin 
antagonists of formulae ifi . 

10 
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The compounds of Formula I wherein E, Y, R^, 
r2, r3, r5^ and r'^ are as defined and the r3 (-coat) 
aryl group is 

5 




wherein r6 is -M-Rd wherein M is C, £, NK. M-CK3 and Rq 
is as previously defined may be prepared as shown in 
Scheme 5 by first: converting the azepine derivatives i 
into the intermediate JL2 and then reacting these nico- 
tinolyl intermediates with derivatives cf the formulae: 
HM-Rd in the presence of a non-nucleophilic base such as 
N,N-diisoprcpylethylamine to give products The best 

results are obtained in the displacement cf the halogen 
in the pyridine intermediates i2» when the halogen atom 
is a fluoro group. With nucleochiiic amines {m=nh, 
NCH3) the reaction can be carried out with the 6-chloro, 
bromo or fluoro derivatives il in (1) the absence cf a 
non-nucloephilic base; (2) in a non-nuciecphilic sol- 
vent; or (3) with excess amine and no solvent, with 
derivatives HORd the 6- fluoro derivative H is required 
for satisfactory conversion of i2 to 19 . 
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Alternatively, the products la may be prepared 
by first forming derivatives of the Formula !£ and then 
coupling these derivatives with the azepine compounds i 
(Scheme 6). The carboxylic acid intermediates are acti- 
vated for coupling to the azepine compo\inds i by reac- . 
tion with peptide coupling reagents, or preferably by 
conversion to the acid chlorides, anhydrides or mixed 
anhydrides. 

Scheme 



15 



HOv^O 




20 



M-R, 

a 

11 



25 



As an alternative method for synthesis of 
compounds of this invention as depicted in Formula I 
wherein F.a, Rfa* R^. . ^nd Y are as 

previously defined and r3 is 

O 

II 

-C-Ar 



is the coupling of aryl carboxylic acids 2SlL with the 
azepine derivative 1. (Scheme 7) 

The aryl carboxylic acids are activated for 
coupling by conversion to an acid chloride, bromide or 
anhydride or by first reacting with an activating re- 
agent such as 11,11-dicyclocarbodiimide, diethyl cyano- 
phosphonate and related • peptide type" activating 
reagents. The method of activating the acids ZD. for 
coupling to the azepine derivative i is chosen on the 
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basis of compatibility with other substituent groups in 
the molecule. The method of choice is the conversion of 
the aryl carboxylic acid 211 to the corresponding aroyl 
chloride. The aryl acid chlorides 21 may be prepared by 
standard procedures known in the art, such as reaction 
with thionyl chloride, oxalyl chloride and the like. 
The coupling reaction is carried out in solvents such as 
halogenated hydrocarbons, toluene, xylene, tetralydro- 
furan, dioxane in the presence of pyridine or tertiary 
bases such as triethylamine and the like (Scheme 7). 
Alternatively, the aroyl chlorides, prepared from the 
aryl carboxylic acids 2il may be reacted with derivatives 
1 in pyridine with or without 4- (dimethylamino) pyridine 
to give derivatives 22 . 

In general, when the aryl carboxylic acids are 
activated with H^H-carbonyldiimidazole and other 
•peptide type- activating reagents, higher temperatures 
are required than when the aroyl chlorides are used. 
The reaction may be carried out in a higher boiling 
solvent xylene or without a solvent (100**C to 150^*0. 

The activation of aryl carboxylic by con- 
version to the acid chlorides with thionyl chloride cr 
oxalyl chloride is preferred since the more reactive 
aroyl chlorides give better yields of product. The 
synthesis of selected examples is illustrated in Scheme 
7. 
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SchcmP 7 

5 0 0 i 

II ^ II 

ArC-OH ArC-CI 

20. 21 
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The synthesis of compounds of Formula I 
wherein is 

0 

II 

-C-Ar ; 



the Ar group is 




and where Ar* is as previously defined is carried out 
according to Scheme 8, The azepine compounds are 
reacted with mono-methyl terephythalyl chloride 22 
(prepared from mono-methyl terephthalate and thionyl 
chloride) in the presence of a tertiary base such as 
triethylamine in solvents such as dichloromethane , 
tetrahydrofuran, dioxane, toluene and the like to give 
derivatives 21. These ester intermediates 2A are 
hydrolyzed with two to ten equivalents of an alkaline 
hydroxide such as potassi\un or sodium hydroxide in 
aqueous methanol or ethanol to give the corresponding 
acids after acidification and workup. The free acids 
are converted to the acid chlorides with thionyl 
chloride and these acid chloride intermediates 2Ji» 
reacted with aminoaryl derivatives of formula: 

Ar'-NHR 

a 
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wherein Ar* and Ra are as previously defined to give 
compounds 22. 
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Certain of che nricyclic azepines as exemplified by 
compounds II-IS are prepared through an initial ring 
closure of inter-mediate acyclic derivatives m followed 
by formation of the third ring through the use of 
literature procedures (Scheme 9) . Ring closure of 
acyclic derivatives of structural type 2Sl wherein the 
nitrogen atom is pro-tected with a p-toluensulfonyl 
group may be ring closed to give the p-keto esters 21 
which exist in the enol form as shown (structure H) . 
Decarboxylation gives intermediates 22 which by 
literature procedures are converted to the tosyl 
protected tricyclic azepines il-il. The tosyl 
protecting group in the derivatives, as exemplified by 
tricyclic azepines 11'23.» can be removed as described in 
the literature (P.P. Carpenter and M. Lennon, J. ch^m. 
Sac. ChSZ, Comm; 665, 1979) for sulfonamide cleavage of 
benzazepine derivatives. 
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Scheme 9 



U 



3 Br(CH2)3C02Et 



u 



CXH, 



TosCI 



.CO2CH3 



©v^ ^jco^ nX 



Tos 
11 



H* or DMSO/HjO [A] 



I 

Tos 
22 
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CHN(CH,) 



3'2 



Tos 
3Z 



Tos 
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326 



1)Br 



. 2 



2) NH^C-NHj 



NHjOH 



NHjNHj 




Y 












12) 


0 


1 

Tos 




1 

Tos 







Cercain intermediate azepines with a fused 
heterocyclic ring, as exemplified by structure which 
are useful in preparing the intermediate tricyclic 
azepines necessary for the synthesis of the vasopressin- 
oxytocin antagonists of this invention may be prepared 
as illustrated in Scheme 10, Standard chemical 
reactions and conditions are used to convert the 
azepinones of structural type Al into the tricyclic 
azepines of formulae 4*7-50 (via intermediates 15. and 

As shown in Scheme 10, expansion of a six- 
membered ring into a seven-raembered lactam is carried 
out by reaction of Che ketone derivative 1£ with 
hydroxyl amine to give the oxime derivative which in 
roost cases exists as a mixture of syn and anti forms 
(structures 21 and Ifi) . The mixture of oximes on 
reaction with 4-methylben2enesulfonyi chloride gives 
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either a mixture o£ oxime £2-tosylates or in some cases a 
single Q-tosylate ^o. Heating the oxime Q-tosylates 
with potassixim acetate in a alcohol-water mixture (such 
as ethanol-water or n-butanol -water) gives the 7- 
membered lactam derivatives H. Reduction of the lactam 
with borane, or lithium aluminium hydride (LAK) affords 
the fused heterocyclic azepines 42. The azepines AZ may 
be converted to intermediates 43. and Al» which are 
useful in the preparation of the novel compound of this 
invention. As hereinbefore stated, the heterocyclic 
azepines of structural types illustrated by formulae 45 - 
53. may be prepared ty the methods exempli-fied in Scheme 
10 or literature methods for ring closures to azepines. 
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41 4a 

r"-H, lower alkyl. -CDH, -NH^ 
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Scheme 10 (cont'd) 
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R =H, lower alkyi 




G = 0, S, N 
r" = lower alkyi, ZQfW^ 
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Cercain of the compounds of this invention wherein =a is 
as previously defined are prepared by introduction of 
the Ra group either in a final step or in the pen- 
ultimate step as shown in Scheme 11. In the derivatives 

introduction of the Ra substituent (Ra not K) may be 
carried out in the final step by first forming the anion 
of the amide function of derivative ii followed by the 
appropriate alkylation of the nitrogen atom to give 
products 52. In derivatives where protection-deprp- 
tection is needed the derivatives 5-L are converted to 
the protected intermediates 52a and 52b which on 
deprotection afford compounds 52. The R^^ group may be 
a tertiary butoxy carbonyl group, an acetyl group or 
other known amine protecting moieties. The R^^ group 
may be a tertiary butylcarbonyl group, an acetyl group 
or other known hydroxy protecting moieties. 
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R "-COAr'i-COCHjAr': -CON-Ar'; 
- C0(CH2)„cycl oal kyl ; - COCHAr 

R 
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; -CO^Iower alkylCCj-Cg); 



-COower alkylCCj-Cg) ; -SO^Iower alkyKCj-Cg) ; 
-COj-lower alkenylCCj-Cg); -CO lower alkenyKCj-Cg) ; 
-Spjiower alkenylCCj-Cg) 



51 



1)NaH 



>27 



R -N-iPHp^-CKBr or I) 
R^'-t-Boc, Ac 



51 l)NaH 



52b 



.28 



R -0.(CH2),.2-CH2CI(Br or I) 



R,=fi -0-(CH,),.,-CHj 



51 

R=HO(CHj),.2-CH3- 

Compounds of this invention represented by the 
formula J5°, may be prepared from the compounds repre- 
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sented by those of formula 51 as shown in Scheme 12. 
The 6-chloro, bromo or fluoro intermediace H is reacted 
with an amino derivative of the formula RaNK2 wherein Ra 
is as hereinbefore defined to give compounds of the 
formula iS.. Reaction of the 6-aminonicotinoyl deri- 
vative iai with an r26. chloride wherein r26 is defined as 
shown in Scheme 12 affords compounds of this invention 
as exemplified by formula 55.. 
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Scheme 1 2 




R3NH, 



.26 



haiogen(CI,Br,F) 

I 

R =-COAr' ; -COCHjAr'; -CONAr*; 
-C0(CH2)„cycl oal kyl ; -COCHAr ' 
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II 


" r'" 
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- rL 



-CO2- lower alkyKCj-Cg) 
-CO lower al kyl (Cg-Cg) 
-SO^-lower alkyl (C3-C8) 

- COj- 1 ower al kenyl (C3- Cg) 
-CO lower al kenyl (Cj- Cg) 

- SOj- 1 ower al kenyl (C3- Cg) 




NH 




N-R 
51 



Reference Examplft 1 

6 . 7-DihvdrQben7n f b1 t:hinnh^n >4 f 5H1 >ong> . QximP 

To a solution of 4-keto-4.5, 6,7-tetrahydro- 
thionaphthene in 260 ml of ethanol is added 27.4 g of 
. hydroxylamine hydrochloride. To the mixture is added 
16.5 g of sodium acetate and 66 ml of water and then the 
mixture is refluxed for 3.5 hours; chilled in an ice 
bath and filtered. The solid is washed with water and 
ethanol to give 13 g of solid which is dried at 65*0 
under vacuum to give 11.7 g of crystals, m.p. 124-126°C 
(mainly one isomer syn or anti) . The filtrate is 
concentrated under vacuum and extracted with 250 ml cf 
dichloromethane. The extract is washed with 100 ml each 
of water, brine and then dried {Na2S04). The solvent is 
removed and the solid dried at 65°C under vacuum to give 
32 g of crystals, m.p. 106-109**C (mainly one isomer syn 
or anti) . 

Referenrf Exflmrl*^ ? 

6,7-DihvnrnbPr!?;nfbTrhionhen>4 fSV^ - on^. Oyim^>n^^r^cv^ gr^ 

To a stirred solution of 12.2 g of 6,7-di- 
hydrobenzotb] thiophen-4 (5H) -one, oxime (mixture cf 
isomers) in 26 ml of dry pyridine is ceded to Q^C is 
added 15.3 g of p-toluenesulf onyl chloride (all at 
once). After 5 minutes, a solid separates and the 
mixture is stirred at O^C for 1 hour. To the cold 
mixture is added 195 ml or 2N HCl and the mixture 
filtered to give a solid which is washed with water and 
dried (under vacuum) to give 21,5 g of product as 
crystals, m.p. 117'*-120'*C. 

Reference Example ? 
5.6.7. fi-Tpr.rahvdrn~4H->rhi Pnr. f ? , 2-b1 a?gp ir-5-Qne 
A mixture of 21.45 g of 6 , 7-dihydrcben20- 
[b) thiophen-4 (5H) -one, oxime-Q-tosylat€, 136.1 g of 
potassium acetate, 528 ml of ethanol and 904 ni of water 
is refluxed for 22 hours. The mixture is concentrated 
under vacuum (to remove ethanol), chilled and filtered 
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to give a solid. The solid is washed with water, dried 
(in air) and recrystallized by dissolving in hoc ethyl 
acetate and diluting the solution with hexane. Chilling 
and filtering gives 7.1 g of crystals, m.p. 12B°-132*'C. 

(1) To a mixture of 4,54 g of lithium aluminum 
hydride in 400 ml of dry tetrahydrofuran under argon is 
added dropwise a solution of 10.0 g of 5, 6,7, S-tetra- 
hydro-4H-thieno[3,2-b]a2epin-5-one in 200 ml of tetra- 
hydrofuran. After the addition, the mixture is heated 
at 45'*-50°C (exothermic reaction) . and cooled zc room 
temperature. The mixture is chilled in an ice bath 
(O^C) and 4.5 ml of water added dropwise over 1 hour, 
followed by the dropwise addition of 4.5 ml of sodium 
hydroxide and the dropwise addition of 14 ml cf water. 
The mixture is filtered through diatomaceous earth and 
the filter cake washed with tetrahydrofuran. The fil- 
trate is concentrated to give a solid. The solid is 
crystallized from hexane to give 5.5 c cf off-white 
crystals, m.p. 66-68''C. 

(2) To a mixture of 21.2 g cf E , 6 , 7 , 6-cetra- 
hydro-4H-thieno[3,2-b]arepin-5-one in 100 ml cf tetra- 
hydrofuran under argon, chilled to O'C is added 25.2 ml 
of a 10.0 molar solution of borane-dimethylsulf ide in 
tetrahydrofuran. The solution is stirred at room 
temperature for 16 hours and is refluxed for 5 hours. 
The mixture is cooled to room temperature and 85 ml of 
methanol added dropwise (exotherm) , The solvent is 
removed and 100 ml of methanol is added (2 times) and 
after each addition the solvent is removed. To the 
residual solid (dried under vacuum) is added 126 ml cf 
2N NaOH and the mixture refluxed 3 hours. The mixture 
is chilled (2 hours) and extracted with dichioromethane . 
The extract is dried (Na2S04) and the solvent removed zc 



-50- 



give 15,4 g of brown solid, m.p. 55^^-57^0. A sample (3 
g) is sublimed co give 2.6 g of crystals, xn.p. 64''-65''C. 

Referenrp Examnlo s 
4- U-Nir.robenz(wl ) »5 . 6 . 7 . ft -tPfT>;:^b^/nr-o-4H-rh i Pnc n . P -hi - 

To a solution of 10.71 g of 5, 6, 7, B-tecra- 
hydro-4H-thienoI3,2rb]azepine and 19.4 ml of triethyl- 
amine in 150 ml of dichloromethane xinder argon is added 
in small portions 4-nitroben2oyl chloride (exothermic). 
The mixture is stirred for 3 hours at 25*^0 and then 
washed with water, sodium bicarbonate solution, brine 
and dried (Na2S04} . The solvent is removed, the residue 
dried under vacuum and recrystallized by dissolving in 
hot ethyl acetate and diluting with hexane. Chilling 
overnight and filtering gives 16 g of light brown 
crystals, m.p. 14r-142**C. 

4 - U-Nitrobenzovl l -4 . S . 7 -tgrrAhvn>-o>gw,rb^ ^i^.g f ? . 2 -hi - 

To a solution of 9.0 g of 4- ( 4-nitroben2oyl ) - 
5,6,7,8-tetrahydro-4H-thieno[3,2-b]a2epine in 713 ml cf 
acetone is added 6.74 g of MgS04 and 351 ml of water 
followed by 8.2 g of KMn04 and heating at 70*C for IS 
hours. Another 6.24 g of MgS04 and 8.2 g of KMn04 is 
added and heating continued at 70*C for 8 hours. An 
additional 6.24 g of MgS04 and 8.2 g of KMn04 is added 
and heating continued at 70**C for 18 hours. The 
reaction mixture is filtered through diatomaceous earth 
and the cake washed with acetone and 500 ml of methylene 
chloride. The combined filtrates are evaporated in 
YSCUQ to a residue which is washed with water and air 
dried to give 5.7 g of a solid. The solid is crystal- 
lized from ethyl acetate to give 5.1 g of off white 
solid, m.p. 184-186'*C. 



wo 96/22295 



-51- 



PCr/US96/01472 



Referengg gxamnlP 7 
4- f 4-AntinobenzQvl ) -4 , S . . 7 -f.Pt:rahv drQ-8H>thienQ r3 , 2 -b1 ^ 

azepin-R-nnP 
TO a mixture of 2.0 g of 4- (4-nitrobenzoyl) - 

4.5.6.7- tetrahydro-8jH-thieno[3,2-b]azepin-8-one in 40 ml 
of glacial acetic acid is added 20 ml of Su-hydrochloric 
acid. The mixture is cooled and 3.53 g of iron powder 
added in portions. The mixture is allowed to warm to 
room temperature and is heated at 70-80**C for 1 hour and 
then cooled to O^C. To mixture is basified with lOM 
NaOH (pH 14) and extracted with 200 ml of ethyl acetate. 
The aqueous layer is again extracted with 200 ml of 
ethyl acetate and the extracts combined. The combined 
extract is washed with 100 ml each of H20 and brine and 
dried (Na2S04) . The extract is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to give a solid which is crystallized from 
ethyl acetate-hexane to give 1.24 g of crystals, m.p. 
216-218*C. 

Reference Examplf ?, 

2-ChlQro-4- U-nit:roben2ovl) ft .7 . P-rfirrghvdro-4v- 
thigno r 3 . 2-bl azet^ine 
A solution of 6.04 g of 4- (4-nitrobenzoyl) - 

5.6.7.8- tetrahydro-4ii-thieno(3,2-b]azepine in 40 ml of 
tetrahydrofuran is cooled to 0*C and 5.34 g of N- 
chlorosuccinimide added in portions. After the addi- 
tion, the mixture is heated at 70®C overnight. The 
mixture is concentrated, diluted with 300 ml of di- 
chloromethane and the mixture washed with 100 ml each cf 
saturated K2CO3 solution, H2O, IN HCl and brine. The 
organic layer is dried (Na2S04) and filtered through a 
thin pad of hydrous magnesium silicate. The filtrate is 
concentrated and the residue chromatographed by HPLC on 
silica gel (2 -columns) with a Waters -Prep- 500 instrument 
and the solvent system ethyl acetate-dichloromethane 
(1:1) containing 2% diethylether. The middle cuts are 
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combined and concentrated to give 0.135 g of 2,3-di- 
chloro-4- {4-nitrobenzoyl) -5,6.7 , 8-tetrahydro-4H-thieno- 
[3,2-b)a2epine, m.p. 140*'-142**C. The latter cues are 
combined, concentrated and the residue crystallized from 
ethyl acetate-hexane to give 2»8 g of crystals, 119*- 
120*C. 

Reference ExaniBlft 9 

■2-rhloro-4- f 4-nitrohPn7ovl > -4 . R . . 7-^p^rahvriro-Ry- 
thieno^3 . a^Pn^'n-R-nnp 

To a Stirred solution of 0,336 g of 2-'Chloro" 
4 - (4-nitroben2oyl) -4,5.6,7-cetrahydro-4ii-chieno[3,2- 
b]azepine in 36 ml of acetone-water (2:1) is added 0.21 
g of anhydrous magnesium sulfate and 0.275 g of 
potassium permanganate. The mixture is heated at 70**C 
overnight. An additional 0.275 g of potassium 
permanganate and 0.21 g of magnesium sulfate is added 
and the mixture heated at 70**c for 6 hours. An 
additional 0,275 g of potassium permanganate and 0.21 g 
of magnesium sulfate is added and the mixture stirred 
and heated at 70'^C for 24 hours. The hot mixture is 
filtered and the filtrate evaporated. The residue is 
heated in a few ml of ethyl acetate, cooled and filtered 
to give 0.20 g of product as a solid. The reaction is 
repeated on 10 times the scale to give 1.3 g of off- 
white crystals, m.p. leS^'-lGS^C. 

ReferpnrP FvatnnlP in 
MPt^hvl 4-f2-(^-rhlnronhPnvi ) >7- rv^nn-:>- M- 
morphnl-inynprhvl IhPn-ynara 

A 0.876 g sample of 60% sodium hydride in oil 
is washed with hexane followed by the addition of 50 ml 
of dry N,N-dimethylformainide. The reaction mixture is 
stirred for 1 hour under argon at room ten^erature after 
the addition of 4.73 g of a- <2-chlorophenyl) -4-morpho- 

lineacetonitrile. To the reaction mixture is added 
4.58 g of methyl 4- (bromomethyDbenzoate and stirring 
continued for 3 hours. Several drops of acetic acid is 



W0 9d/22295 



-53- 



PCTAJS96/01472 



added to ice water and the reaction quenched. The pH is 
3-4 and saturated NaHC03 added to adjust the pH to 6-7. 
Upon cooling a solid forms which is filtered, washed 
with water and dried to give 5.92 g of yellow solid. 
Crystallization from methylene chloride-hexane gives 
2.10 g of the desired product as a crystalline solid, 
m.p. 116-118*C. 

Reference E^^ample 11 

Methvl 4 - r 2 - ( 2 -chlorophenvl ) -2 -oxoethvl ^ ben^oaro 
A mixture of 1.0 g of methyl [4- {2-chloro- 
phenyl) -2-cyano-2- (4-morpholinyl) ethyl] benzcace and 14 
ml of acetic acid and 6 ml of water is heated at reflux 
for 20 minutes then poured over crushed ice. After 
stirring for 15 minutes, the resulting solid is collect- 
ed, washed with water and air dried to give 0.63 c of 
tan solid, m.p. 40-42**C. 

Reference Examnl^ 12 
4- r 2- f 2-Chloronhf?nvl ) -■2-nyopr,hvl ^ benzcic grid 
A mixture of 18.78 g of methyl 4-[2-(2- 
chlorophenyi) -2-oxoethyl]ben2oate in 288,8 mi of CH3CK, 
72.2 ml of water and 5.2 g of NaOH is refluxed for 2 
hours then acidified with 2 N citric acid. The reaction 
mixture is evaporated jja varuo to remove the CH3OK. The 
aqueous phase is extracted with CH2CI2 and acidified 
with 1 N HCl. The resulting solid is collected and 
dried under vacuum to give 17.27 g of the desired 
product, m.p. 168-172^C. 

Methvl 4 . S . . 7>t:errahvdro-4>nxn--^-. benzofur5n c5rbo>:vlat^ 

To a solution of 2.11 g of 4-oxo-4,5. G.T- 
tetralydrobenzo [b] f uran-3-carboxylic acid in 100 ml of 
methanol is added 202 mg of p-toluenesulfonic acid 
hydrate and the mixture heated at reflux for 24 hours. 
The reaction mixture is cooled to room temperature and 
the methanol concentrated in vacuo to a residue. The 
residue is dissolved in 100 ml of ethyl acetate and 
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washed with 30 ml of saturated sodium bicarbonate and 30 
ml of brine. The organic layer is dried with Na2S04, 
filtered and the filtrate concentrated in varuo to a 
residue which is crystallized from ethyl acetate-hexane 
to give 1.75 g of the desired product as a white 
crystalline solid, m,p. 100-102**C. 

Reference gvamrlP 14 

To a mixture of 1.0 g of methyl 4,5,6,7- 
tetrahydro-4-oxo-3-ben2ofurancarboxylate and 502 mg cf 
sodium azide in 5 ml of chloroform is added dropwise at 
32-3 6**C under argon 1.4 ml of sulfuric acid. The 
reaction mixture is stirred at room temperature for 24 
hours. The reaction mixture is diluted with 14 ml of 
water and rendered alkaline with NH4OK and extracted 
with chloroform. The separated organic layer is washed 
with water, brine and dried with Na2S04 and concentrated 
In vacuo to give 1.0 g of the desired product as a white 
solid. 

Reference Examnlo IS 

sulfonvnoxvl iminoT-'^-bengnfi^ rancarbox-wrlig scid 
To a partial solution of 2.8 g cf (Z)- 
4,5, 6, 7-cetrahydro-4- (hydroxyimino) -3-ben20f urancar- 
boxylic acid in 7 ml of pyridine is added portionwise at 
O^'C, 3.01 g of p- toluene sulfonyl chloride under argon. 
The mixture is stirred for 1 hour then diluted with 40 
ml of cold 1 N HCl, filtered, washed with water and 
dried with Na2S04. The filtrate is concentrated in - 
vacuo to give 4.78 g of the desired product as an off- 
white solid, m.p. 155-165**C. 
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Referencp Fx^^mnlP lfi 

A mixture of 1.0 g of (E) -4, 5, 6,7-tecrahydro- 
, 4-t [ [ (4-mechylphenyl)sulfonyl]oxy]imino)-3-benzo.furan- 
carboxylic acid, 5.9 g of potassium acetate, 23 ml of 
ethanol and 39 ml of water is heated at reflux for 48 
hours. The reaction mixture is concentrated ia vacuo . 
80 ml of methylene chloride added and the separated 
organic layer washed with water, brine and dried with 
Na2S04 . The organic layer is concentrated in vacuo to £ 
solid which is purified by chromatography on a 
preparative silica gel plate by elution with 0.5% acetic 
acid in ethyl acetate. The eluted band is washed with 
1% acetic acid in ethyl acetate. The organic layer is 
dried with Na2S04 and concentrated in vgcun to give 200 
mg of off-white solid which is crystallized from ethyl 
acetate-hexane to give 165 mg of the desired product as 
a white solid. 

Reference Fypmnio t7 
f£) and f 2) . 5 , 6 . 7-Torr?^hvni-r> >4- ^hvdrny/imir>r> - 
ben2Qfuranra^hp %rvlir ^.r^r 
To a solution of 30.0 g of 4, 5, 6,7-tetrahydro- 
4-oxo-3-ben2ofurancarboxylic acid in 225 ml of ethanol 
is added 22.97 g of hydroxy lamine hydrochloride, 
followed by 18.10 g of sodium acetate and 55 ml of 
water. The reaction mixture is heated at reflux for 2.5 
hours and concentrated in vacuo to a residue which is 
diluted with 600 ml of ethyl acetate, washed with 2 x 
200 ml of water, brine and dried over Na2S04. The 
organic layer is concentrated in y^cuo to a residue 
which is dried under vacuum to give 31.0 g of the 
desired product as a solid. 
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Reference Exftinp]^ IB 

(E) snd fZ)-6.7-DihvdrQ-4-f';v)hPn2nfurannna . 0-ff4- 
methvlphenvl ) sul f gnvll oxime 
To a partial solution o£ 28.0 g of (£) and 
IZ)-4,5,6,7-tetrahydro-4-{hydroxyimino)ben2ofuran in 54 
ml of pyridine is added portionwise at O^C, 38.8 g of p- 
toluene sulfonyl chloride under argon. The mixture is 
stirred for 1 hour then diluted with 600 ml of ethyl 
acetate and 400 ml of cold 2 N HCl. The organic layer 
is washed with 200 ml of water and 200 ml of brine, and 
dried with Na2S04. The filtrate is concentrated in 
vacuo to give 50 g of the desired product as a solid. 
Crystallization from ethyl alcohol by allowing to stand 
at room temperature gives 19.9 g of off-white needles, 
m.p. 123-125°C. The filtrate is allowed to stand and 
the crystals collected and dried to give 10.0 c of the 
desired product as an off-white sciid, 83-85*'C. 

Referencp Fyampl^ IQ 

4- ( 2-rhloro-4-nitrQben2Qvl ^ -5 . f . 7 . P"t:gtr£hvdro-4H- 

To a solution of 15.0 g cf 5, 6. 7 , S-tetrahydrc- 
4K-thi€no(3 ,2-b]azepine in 150 ml of dichloromethane 
cooled to 0^*0 is added 27.2 ml cf triethylamine. After 
stirring 5 minutes, a solution of 28.0 g of 2-chloro-4- 
nitrobenzoyl chloride in 140 ml of dichloromethane is 
added slowly. The solution is stirred at room tempera- 
ture overnight, diluted with 450 ml of dichloromethane 
and the solution washed with 200 ml each of water, 2ii 
citric acid, 1 M sodium bicarbonate and brine. The 
organic layer is dried over Na2S04, filtered through a 
thin pad of hydrated magnesium silicate and the filtrate 
concentrated \mder vacuum. The residue is crystallized 
from ethyl acetate to give 24.3 g of off-white crystals, 
m.p. 131-134*C. 
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Referfinrfi ExamnlP 70 
4- (2'ChlQrQ-4-nitrQh finznvl ) . . . 7-tg!:rshvcro>8H- 

To a solution of 2.02 g of 4- (2-chloro-4- 
nitroben2oyl ) -4 , 5 , 6 , 7 , 8-tetrahydro-4E- thieno [ 3 , 2 -b] - 
azepine in 144 ml of acetone is added 1.56 g of 
magnesium sulfate, 72 ml of water and 1,89 g of 
potassium permanganate. The mixture is stirred and 
heated at 70-75''C for 4 hours. An additional amount of 
* magnesium sulfate (1.56 g) and potassium permanganate 
(1.89 g) is added and the mixture stirred and heated at 
75*^0 for 16 hours. Magnesium sulfate (1.56 c) and 
potassium permanganate (1.89 g) are added and the 
mixture stirred and heated at 75*C for 5 hours. The 
mixture is filtered through diatomaceous earth and the 
filter cake washed with acetone and dichlorome thane The 
filtrate is concentrated and the residue (1.4 g) is 
heated with ethyl acetate, the mixture (with insoluble 
solid) cooled and filtered to give 1.0 g of product as a 
solid. The solid is washed with water and dried to give 
crystals, m.p. 180**-185**C. 

ReferoncP irypmplo 71 

A mixture of 8.0 g of 5-f luoro-2-methylben2oic 
acid and 52 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are removed under vacuum 
and two times 50 ml of- toluene is added and the solvent 
removed under vacuum to give 8.5 g of product as a gum. 

Referenrg EvamplP 99 
2->ChlorQ-5- (methvlthi o) hP nznvl rM n^-i Hp 

A mixture of 2.03 g of 2-chloro-5- (methyl- 
thio) benzoic acid and 10 ml of thionyl chloride is 
heated on a steam bath for 1 hour. The volatiles are 
removed under vacuum and 20 ml of toluene added and 
removed under vacuum (2 times) to give 2.2 g cf brown 
needles . 



wo 96/22295 



-58- 



PCrAJS96y01472 



ReferenrP FxsmnlP 
2-Chlorn--4-nit:rnhPrt?nv l chlnrir}^^ 
As described for Reference Example 21, 25 g of 
2-chloro-4-nicroben2oic acid is reacted with thionyl 
chloride (124 ml) to give the product (27.0 g) as a 
brown oil. 

2"ChlQrQ-5-nitrQhfin^nYl chlori^p 
As described for Reference Example 21. 5.0 g 
of 2-chloro-5-nitroben2oic acid is reacted with 50 ml of 
thionyl chloride to give 5.6 g of the product as an off- 
white solid. / 

2. 3-Diniethvlhpn7ov rl chlorinp 
AS described for Reference Example 21, 3.0 g 
of 2,3-dimethylbenzoic acid is reacted with 40 ml cf 
thionyl chloride to give 3.2 g of the product as a 
colorless oil. 

Reference Fxamnip ^fi 
2-Chlorohprtynv1 rhT n^4nA 
As described for Reference Example 21, 3.13 c 
of 2-chlcrobenzoic acid is reacted with 40 ml cf thionyl 
chloride to give 3.32 of product as an off-white semi 
solid. 

Rpf Prpngp gyamnip 97 
4-f f2-Methvlbengovl)aTn^T.nihP^7o^r- ^^^f^ 
A mixture of 43.42 g (0.26 mol) of ethyl 4- 
aminobenzoate and 40.8 g (0.26 mol) of 2-methylbenzoyl 
chloride in 150 ml of dichloromethane is cooled in an 
ice bath and 26.56 g (0.26 mol) of triethylamine is 
added dropwise. After the addition, the solution is 
stirred at room temperature overnight. The mixture is 
poured into water and the organic layer separated. The 
organic layer is washed with water, 1 N HClr 1 M NaHC03 
and dried {Na2S04 ) . The solvent is removed and the 
solid slurried with ethyl acetate and filtered to give 
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57 g of ethyl 4- ( (2-methylbenzoyl) aminolbenzoate as 
crystals, m,p. 110-115**C. 

A mixture of 50.7 g (0.20 mol) of the pre- 
ceding compound* 280 ml of ethanol and 55 ml of 10 N 
NaOH is refluxed for 5 minutes. The mixture is cooled 
to room temperature, diluted with 200 ml of water and 
acidified with concentrated hydrochloric acid (pH 1-2). 
The mixture is filtered and the solid washed with water 
and dried to give 51 g of product as white crystals, 
m.p. 270-275*^0. 

Reference Ex^mnlo 28 
4-f (O^Mprhvlbengnvl > am ^ nn 1 benzoyl rhlorid^ 

A mixture of 10.3 g of 4- [ (2-mechylben2oyl) - 
amino] benzoic acid and 32 ml cf thionyl chloride is 
refluxed for 1.5 hours. The solution is concentrated 
under vacuum. Toluene is added and the solvent removed 
under vacuum. Toluene is added and the mixture chilled 
and filtered to give a yellow solid, m.p. 135-141**C. 

Reference Exsmnlo 29 
4- f (2 ■ A>Dimerhoyvben?ovl ) amino )ben ?c>ic ^cid 

A mixture of 2 g {10 mmol) of 2 , 6~dimethc.xy- 
benzoyl chloride, 1.65 g (10 mmol) of ethyl 4-arriinocenz- 
oate, 1.11 g of triethylamine and 61 mg of 4-cimethyl- 
aminopyridine in 10 ml of dichlorome thane is refluxed 
for 20 hours. The mixture is diluted with water and the 
organic layer separated. The organic layer is washed 
with water, 1 N HCl, 1 N Na2C03, brine and dried 
(Na2S04). The solvent is removed to give a solid which 
is crystallized from ethyl acetate to give 1.22 g cf 
ethyl 4- ( (2, 6-dimethoxybenzoyl)amino]benzoate as 
crystals, m.p. 183-185'*C. 

A mixture of 3.88 g (11.79 mmol) of the pre- 
ceding compound, 17.3 ml of 2 K NaOH and 20 ml of 
methanol is stirred at room temperature overnight. 
Methanol (30 ml) and water (10 ml) are added and the 
solution refluxed for 1/2 hour. The solvents are 
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removed under vacuum and the residual solid triturated 
with ether and the ether decant ed. The solid is 
dissolved in 30 ml of water and acidified with 2 N KCl 
(pH 3). The mixture is filtered, the solid washed with 
water and dried at 60^C under vacuum to give 3.0 g of 
solid, m.p. 236-240*C. 

Reference riyamr^lp ?n 
Ethvl (4-nvridinvlgarbnnvnamSnQlhpngn^r Prirf 

To a cooled mixture of 1.78 g (0.01 mol) of 
isoniconinoyl chloride hydrochloride in 5 ml of di- 
chloromechane is added 2.52 g (0.025 mol) of triethyl- 
amine. To the solution is added a solution of 1.65 g of 
ethyl 4-aminobenzoate in 5 ml of dichlorome thane. After 
stirring at room temperature overnight. 50 mg of 4-di- 
methylaminopyridine is added and the mixture is re fluxed 
for 24 hours. The mixture is poured into water and 
filtered to give 3.4 g of brown solid. A 0.50 g sample 
is triturated with ethyl acetate to give 0.27 g of ethyl 
4-1 (4-pyridinylcarbonyl) amino Jbenzoate as yellow 
crystals, m.p. 143-145*'C. 

2-Merhvlfuranp>^ -.carhnnv1 r^^n^^nc 
A mixture of 4.0 g of methyl-2-methylfurane-3- 
carboxylate. 30 ml of 2 N NaOH and 15 ml methanol is 
refluxed for 1.5 hoxirs. The solvent is removed under 
vacuum to give a solid. The solid is extracted with 
dichloromethane (discarded) . The solid is dissolved in 
water and the solution acidified with 2 N citric acid to 
give a solid. The solid is washed with water and dried 
to give crystals 1.05 g of crystals of 2-mechylfuran-3- 
carboxylic acid. The preceding compound (0.95 g) and 3 
ml of thionyl chloride is refluxed for 1 hour. The 
solvent is removed, toluene added (20 ml, three times) 
and the solvent removed to give the product as an oil. 
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4-fN-Methvl-N' (2-met:hvlben2oyl ) sminnlhpnzoir ar^n 
A sample of 1.51 g of sodium hydride (60% in 
oil), is washed with hexane under argon to remove the 
oil. To the washed sodium hydride is added 5 ml of N,N- 
dimethylformamide. To this mixture is added dropwise a 
solution of 8.69 g of ethyl 4- t (2-methylbenzoyl)aminol - 
benzoate in 20 ml of dimethylf ormamide . The mixture is 
stirred at room temperature for 0.5 hour and then 5.23 g 
of methyl iodide is added. The mixture is stirred ac 
room temperature for 16 hours. The mixture is diluted 
with water and extracted with dichloromethane . The 
extract is dried (Na2S04)r concentrated to reduce the 
volume and the solution filtered through a thin pad cf 
hydrous magnesium silicate. The filtrate is concen- 
trated in vacuo to give 11 g of an oil (1:1 mixrure cf 
product and N, N-dimethylf ormamide ) . The preceding 
product, ethyl 4- [N-methyl-N- (2-methylbenzoyl) amino] - 
benzoate, (11 g) is dissolved in 30 ml of methanol and 
25 ml of 2 N NaOH added. The mixture is refluxed for 2 
hours and the solvent removed. The residue is extracted 
with ether (discard) and the remaining residue dissoivec 
in 50 ml of water. The basic solution is acidified with 
2 N citric acid and the solid filtered off and washed 
with water. The product is air dried to give 6.72 g cf 
crystals, m.p. 187-190*c. 

4- fN-MPrhvl-N- f f2-methvlbftn7ovl)a!ninnl benzoyl r^nin^^ri^ 
A solution of 6.72 g of 4- [N-methyl-N- (2- 
methylbenzoyl) amino) benzoic acid in 20 ml of thionyl 
chloride is refltixed for one hour. The volatiles are 
removed in vacnio. Toluene is added to the residue and 
then the toluene removed in vacuo (repeated several 
times) to give the 7.3 g of product as a brown oil. 
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As described for Reference Example 32, but 
subscituting the appropriate ethyl 4- [ (N-aroyl)amino] - 
benzoate, the following compounds are prepared. 

Reference Example 34 

d.-fM-Mi^t!hvl-NT (2-ghlQrnbengovl)aminolbengoic £gid 

Reference Example 35 
r w>Met:hvl-N- ( 2 . 5 -dichlorobengovl ) aminol benzoic acid 

Reference E^^amplg 3^ 

N-FN-Merhvl-N- (2 . 4-dichlQroben20vl^amino]ben7oic acid 

Reference Examnle 17 
4, fN-Methvl-N- ( 2 -chlQro-4 -me>:hv Ibenzovl ) amine 1 benzoic 

acid 

Reference Example 3fi 

4'^N-methYl-N'(2-TnethYl-4-chlQrcbenzrv1 ^fsminQ^bensc; 

acid 

Reference Example 3Q 
4- FN>Methvl-N- (2 . 4-dimet:hvlbenzovl) amino! benzoic acid 

Reference Examrl^ 4Q 
4-^N-MethYl'N-'(2.3-dimethYlben2Qvl)gminQ^ben2^ic aci^ 

Reference Example 41 

4 " ^ N-Me thYl -N- ( 2 -inethQ?;yben2gYl ^ aminp 1 bensc i c ac ic 

Refprenrp Examplo A7 







W" 


u-crmugromecnQxypenzoYi i amanc ' pgr.??;:: 

acid 








Reference Exaaifile..,13 




fN-Methvl- 


lb 


(2 . 4-dimethorvbPr.?ovi ) aminol benzoic acid 








Reference Examole 44 




fN-Methvl- 




.L2dne£toXY-4-chlQrQben2QYl 'fliniino^ benzoic 








acid 








Reference Examole 45 


4 


-fN-Methvl 




- { 2 -methvlthiobenzQY 1 ) amino ^ hmzn ; c ac ia 



4- f N-Mpehvl -W- f ?-mprhvt rbi nnhpn-3- 
vTrarbonvDaminQlhonrnir acid 
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Referenrp FxamnlP 47 
4 - f N-Methvl -N- ( ^ -mpr hv1 rh \ onhpne - 2 - 
vlcarbonvHaTninnlhATiTn^r arid 
Rpfprpnrp Examnio 4R 
4 - fM-Mprhvl -N- (2-mpr-hvlfiiran-?-v1r=.rbonvl ) aminni hpn^ni r 

ar j d 

4- fri.Methvl-W- (3-methvlfuran-2^vlrarhnnvl1amino1ben2oic 

acid 

ReferenrP Ex-amnla "in 
4- rw-MPthvl-M- fnhpnvT arprvV^ ami nol hpnzoic acid 
ReferenrP F.yatnni o Si 



5 



4- 


■fN-MechYl-N- 


(2 


-chloroohenvlarpt-vi 1 ami nolber.zcsic 


acid 


4- 


IN-MethYl-N- 


(2- 


Reference ExamnlP =52 

•nietho?rtT?]iei]Ylacecvl ) amino 1 benzoic 


acid 


4- 


■fN-Mprhvl-N- 


(2 


Reference ExamnlP SI 
-mechvlohenvlacprvi 1 ami nnl hpnzoi c 


ac±d 


Reference Examnip "54 



4- fN-Mer.hvl -N- f cvclohpyvlcarbonvl l aminni benzoic acid 

4-fN-Met:hvl-N- (3-gvglQhg*venerarbnnvl) aminol bPnzQic acid 

Reference gxamnlc 
4- fN-Methvl -N- (cvelohexvlarervl ^ amino! ben?pic acid 
Reference gvamml o "^T 
7 , 8-Dihvdrn-S miinnl innn^ 
A mixture of 57.93 g of 3-amino-2-cyclohexene- 
1-one, 76.8 g of 3- (dimethylamino) acrotein. 62.5 ml of 
glacial acetic acid and 270 ml of toluene is refluxed 
under argon for 16 hours and concentrated under vacuum 
to dryness. Toluene (200 ml) is added and the solvent 
removed under vacuum. To the residue is added one liter 
of dichloromethane and then 200 ml of saturated NaHC03 
slowly added and solid NeOJCOs added to bring the pK to 
8. The mixtxire is filtered and the CH2CI2 layer 
separated. The CH2CI2 layer is passed through a thin 
pad of hydrous magnesium silicate and the filtrate 
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concentrated to dryness. The residual black oil is 
extracted with hot hexane and the hexane decanted. This 
process is repeated until no more product extracted into 
the hexane. The hexane extracts are combined and the 
solvent removed to give 17,3 g of product as an oil. 

Reference Example 64 
7 . S-Dihvdro-S ( 6H) miinnlinong . oximp 
To a solution of 3,78 g of 7,8-dihydro- 
5 {6H) quinolone in 20 ml of ethanol is added 2.68 g of 
hydroxyl amine, hydrochloride, 3.23 g of sodium acetate 
and 5 ml of water. The mixture is refluxed under argon 
for 4.5 hours, cooled and filtered. The solid is washed 
with 30 ml of ethanol-water (1:1) and dried under vacuum 
to give 3.58 g of solid. m,p. 232-236''C- Recrystalliza- 
tion from ethanol gives crystals, m,p. 234-236**C. 

ReferenrP gxamplp 
7. e-Dihvdro-5 f 6H) auinolinonfi . O- f M-m^rhvl- 

phenvl ) fiulf QHYl ^ ^?^im?? 

To a mixture of 2.30 g of 7 , 8-dihydrc-5 ( 6K) - 
cuinolinone, oxime, 3.59 g of 4-methylphenylsulf onyl 
chloride in 32 ml of acetone is added a solution of 
0.84 g of potassium hydroxide in 10 ml of water. The 
mixture is refluxed for 0.5 hour \inder argon and the 
volatiles removed under vacuum, water is added to the 
residue and the mixture is filtered and the sclid washed 
with water and 1 N NaHC03, The solid is dissolved in 
dichloromethane, dried and the solvent removed to give 
3.83 g of solid. Recrystallization from diethyl ether 
gives crystals. m,p. 102-104*^0. 

Reference Example 66 

5,7.8, 9-TetrahYdro-6H-pvridQ f 3 . 2 -b^ sssi^ir.-f -ong 
A mixture of 8.26 g of 7 . 8-dihydro-5 (6K1 - 
quinolinone, [ {4-methylphenyl) sulf onyl]oxime, 54.63 g 
of potassium acetate, 193 ml of ethanol and 354 ml of 
water is refluxed for 20 hours. The mixture is con- 
centrated under vacuum to remove volatiles and the 
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aqueous residue (contains solid) is added chloroform. 
The mixture is filtered through diatomaceous earth, the 
filter pad washed with chloroform and the filtrate 
concentrated to dryness. The residual solid is 
recrystallized from acetone to give 2.81 g of crystals, 
m.p. 156-159*C, 

Reference F.xamnip fi7 
6,7.8 . 9-Tetrahvdro-SH-pvi-irin n 9 ^blazeni tip 

A mixture of 1.56 g of 5 , 7 , 8 , g-tetrahydro-eH- 
pyrido f 3 , 2-bl azepine-6-one, 3.31 g of lithium aluminum 
hydride in 40 ml of tetrahydrofuran is refluxed for 4 
hours- The mixture is cooled (O^'C) and 25 ml of 
methanol is added dropwise. The mixture is filtered 
through diatomaceous earth, the filter cake washed with 
tetrahydrofuran and the* filtrate concentrated to dryness 
under vacuxam. Water (50 ml) is added to the residue and 
the mixture extracted with diethyl ether. The extract 
is dried (Na2S04) and filtered through a thin pad of 
hydrous magnesium silicate (pad washed with) diethyl 
ether. The filtrate is concentrated under vacuum to 
give 1.01 g of crystals, m.p. 70-71*'c. 

Refp>-pr^ro FypmnT o ^P; 

To a mixture of 2.90 g of 6,7, 8, 9-tetrahydro- 
51i-pyridot3,2-i3jazepine, 2.37 g of triethylamine in 40. 
ml of dichloromethane is added 5.16 g of 2-chloro-4- 
nitrobenzoyl chloride in 50 ml of dichloromethane. The 
mixture is stirred at room temperature under argon for 3 
hours and then poured into water. The organic layer is 
separated and washed with 1 N NaHC03, H20, brine and 
dried (Na2S04)- The solution is filtered through a thin 
pad of hydrous magnesitam silicate, the pad washed with 
CH2CI2 and ethyl acetate and the filtrate concentrated 
to dryness. The residual solid (7.13 c) is triturated 
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with ethyl acetate to give 4.41 g of off-white crystals r 
m.p. 143-145^C* 

Reference Example 69 
. 7 . fi . Q-T^rrahvdrQ-'^- f 4-amiiin-.:?-rhl oroben^ovl ) -SP- 

A mixture of 3.31 g of 6,7,8,9-tetrahyc5ro-5- 
(2-chloro-4-nitroben2oyl) -5li-pyrido[3 , 2-I2J azepine and 
6.78 g of stannus chloride dihydrate (SnCl2-2H20) in 200 
ml of methanol is refluxed for 2 hours under argon. The 
solvent is removed under vacuum and 5 ml of saturated 
NaHC03 solution and solid NaHC03 added to bring the pK 
to 7. The mixture is extracted with ethyl acetate, the 
extract filtered through diatomaceous earth and the 
filtrate washed with saturated NaKCOs, H2O, brine and 
dried (Na2S04). The filtrate is passed through a thin 
pad of hydrous magnesium silicate and the filtrate 
concentrated to dryness to give 2.58 g of an amorphous 
solid. Anal. Calc'd for C16H16CIN3O; C,59.5; K.5.7; 

N,13.1; CI, 11.1 Found: 
C,60.5; K,S.O; N.12.9; 
CI, 11. 6. 

Dry methanol (400 ml) is cooled in an ice bath 
and HCl gas is bubbled into the mixture for 25 minutes. 
To the^MeOH-HCl is added 30 g of 6-aminopyridine-3- 
caxboxylic acid and then the mixture is stirred and 
heated at 90**C for 2 hours (all the solid dissolved) . 
The solvent is removed under vacuum and the residual 
solid dissolved in 100 ml of water. The acidic solution 
is neutralized with saturated sodium bicarbonate (solid 
separated) and the mixture chilled and filtered to give 
30 g of white crystals, m.p. 150'*-154**C. 

Refergncg Fxamnlfi 71 
6-r fS-fl Mnrn-2-Tnothvlben2ovl)aminQlDvridinP-'=-c=rbcxvlic 
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To a mixtxire of 4.5 g of mechyl 6-amino- 
pyridine-3-carboxylate and 5.53 ml of triethylamine in 
40 ml of dichlorome thane (cooled in an ice bach) is 
added 6.38 g of 5-f luoro-2-methylben2oyl chloride in 10 
ml of dichloromechane. The mixture is stirred at room 
temperature under argon for 18 hours and an additional 
3.4 g of 5-fluoro-2-methylbenzoyl chloride added. After 
stirring at room temperature for 3 hours, the mixture is 
filtered to give 3.0 g of methyl 6- [ [bis (5-f luoro-2- 
methylbenzoyl ) ] amino] pyridine -3 -carboxylate . The 
filtrate is concentrated to dryness and the residue 
triturated with hexane and ethyl acette to give an 
additional 9.0 g of bis acylated compound. 

A mixture of 12.0 g of methyl 6- (Ibis (5- 

f luoro-2-methylbenzoyl) ]aminoJpyridine-3-carboxylate, 60 
ml of methanol- tetrahydrofuran (1:1) and 23 ml of 5 ^ 
NaOH is stirred at room temperature for 16 hours. The 
mixture is concentrated under vacuum, diluted with 25 ml 
of water, cooled and acidified wich 1 N HCl. The mix- 
ture is filtered and the solid washed with water to give 
6.3 g of the product as a white solid. 

As described for Reference Example 71, but 
substituting the appropriate aroyl chloride, heteroaroyl 
chloride, cycloaDcanoyl chlorides, phenylacetylchlorides 
and related appropriate acid chlorides, the following 6- 
naroylaminolpyridine-3-carboxylic acids. 6- [(hetero- 
aroyl ) amino]pyridine-3-carboxylic acids and related 6- 

[ (acylated)amino]pyridine-3-carboxylic acids are. 
prepared. 

Referenrp Examnio 7? 

RefPi-onnp fvamplP -J^ 
6-f f2-Mf*rhv1-l-rhiPnv1rarhonvi)ainjnnlT>r/^^.^Sn...:^- 
carhnvY ljr arid 
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RefgrenrP Example 74 
6-r n-Methvl-2-fura^vlf:flrhnnvl)aminnlnvrir^inP-^- 
parhnvy^1^r ar-irt 

fi- r (2-Methvl^3 -furanvlrarhonvl ) aminolnvridin^-l - 
rarhnwlir ariH 
Refereneg gyamnlP 76 
6-f fl-fliiQro-2-methvThpnrnvHaminn1wririin«»-7-garbnwT<r 

acid 

Reference ExamnIP 77 



15 







-MethvlbenzovDaminolnvrirtinP-'i 










Reference FvAmpl p 7fl 








Hi 


-chlorobenzovl ) amino 1 nvr- ^ r! ^ n o - t 


-carbox^/lic 


acid 






Reference Examnl^* 79 






6- 


r ^? 


-Fl nnrobMzovl 1 aminnl nvi-idino. 7 


-carboxvlic 


acid 


Referenrp Example 80 



20 



25 



30 



35 



6- 


r f2-ChlQrQ*4-fliiQrQben2Qvl ) ami no 1 ryv^^ ne-3 -carbo5ry *> ^ r 




acid 




Reference ExamnlP PI 




4-Dichloroben20vl) amino1nyrid^ne-3-carbcyxvi ^ c ac^ 








f '4-Chloro-2-fluoroben2ovllaminf^1p\'r'!d^ne-:*-carbox^/' 




acid 




Reference Exampl*^ P"^ 




- 1 i3 . 4 . 5 -Trimethoxvbenzovl) ami no 1 nvr ^ d^ ne-^ -rarbox^/ 1 i r 




aeid 




Refer-ence Example P4 




1.L2 . 4-Difluorobenzovl) amino! nvrid^ n-*-3 - carboxvl ^ ^ aci d 




Reference Examnle 85 




6-f (2-5romoben20vl)aminolDvridino-j-carboxvT ^ r ^^^--id 




Reference Example 86 




- r ( 2 -Chloro- 4 -ni trobenzov 1 ) amino 1 ov-^idinp- 3 - carboxvl i ^ 




acid 




Reference ExampT^e 87 



f-r fTet:rahvdrQfuranvl-2-carbonvl) aminolgvridine-^- 
carbQxvIir acid 
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ReferencP Examnip ftfl 

carbnwlir ^r]^ 
Refergnrp gyamnlp flQ 

6-r fCvclQhe!?0/lcarbQnvllaTninnlnvrTr^i ne>3--rarhnxvlir ;ariq 

Reference gxamnlp QO 
'6-f (CVClQhex-l-pnerarhnnvl^aTninnlpvriginp^'^ -rarhn^li^ 

arid 

Referencp Examnlp Qi 
6-f (5-FlUQrQ-2-methvlbpn7PnParprv naminn}T^VridinP>T- 

carbo??Ylir r\ri^ 

g-f (2-Chl0r0hPn7eneacprvT ) aminnlnvT' idinP-'^-rsrbnwl ir 

acid 

ReferencP Fxamnip 01 
6-f fCVClOPentvlrarbonvnaminQlpvrir^in p ,3-r.:=^rbovvlir ^riri 

g-r (cvclQhexvlacPtvnaTninQlnvT-^ri l nP-^-carbQXV' ir prSrf 
RefprPnrP Fyamr>1o Qq 
6-r f3-MPrhvl-2-rhiPnv1arp»-vl>aminnlr v ridinP-i-.cgrhnw1 

Referenrp ExamnlP 
f?-Me^hvl-3-rhlPnvlarpi"vnaTnSnn1nv- i^inc.-l-^^rbQyvl ^r- 

acid 

Referpnrp PvfimnlP 07 
6-r (3-Methvl>2-fiiranv1arArvl>aminn 1 pvridinP^l-rarbowl-?^ 

acid 

Referenrp ExamnlP Qfl 
6-f f2-Mprhvl-.Vfnranvlarpr^/1 1aminn1nv^ id7nP>7-rp.rboyvlir 

acid 

Referpnrp ExamnlP QQ 

6-r (3-Mer■hvl-2-^■P^■rahvdr•n^hTpnv^arprv l)amino^nvridinP^l^. 

carbnwlir ^niri 

Refftrpnrp RxaniDlfi IPO 

6> f f ?-Mprhvl-3-t:er.rahvdrnr hienvlarP^vl > aminolpv-^^ d4 no^-s - 

carhnxvlir arid 
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Rpferenre Example 101 
6-f (2/5~D ichlQroben2Qvl)aminQlpvridinfi-3-carbo>:vlic acid 

Refgr-ence Examnlo 107 
g-r f3.g-D TrhVnrnben2Qvl)amino1nvrinine-'^-garbQyvlig acid 

Reference Example 1Q3 

fi-r.f2-Mprhvl-4--chlorobenzQvl)amSnn1nvT-idino--^-rP.rbnyvli 

acid 

Refereiice D^flmplft 104 

(2. l-Diinet:hvlben20vl)aminQlT3vridine-3-carbQxvlic acid 
Rgfgronce Examnlo in«^ 
f2-MgthoxvbenzQvl)aTnino1pvridinQ-3-carbQyvlic acid 
Reference Examplo IQfi 





caxbQ2CYlic acid 




Refsrsncfl F.xflmclg 10'^ 




-Chloro-2-mechoxvben2ovl ) aminolnvridine-?- 




carboxvl^c sc'd 




Reference Exsmnlo lOfi 


6-rr2- 


f Trif luoromethv 1 ) ben7nvl 1 am-i nol rvridine-5 - 



carboyyl-ir ;>ri/^ 

Referencp Examnlo ipo 
g-r f2.6-PighlQroben20vl)aminQ)pYr-idine-:— carboyvlic acid 

Reference gxamni p 11 n 
6-r f2.6-Dimet:hvlbengovl)aminQ}nvrid^ne-:g-carbQy/lic acid 

Reference Example 111 

6-f f2-Met:hvlt^hiQbenznvl)aminnlnv-idine-3-carbnxviir acid 

Reference Example 112 
6- r (4-Fltmrn-2> f frif luQromer.hvl ) henznvl ) amino 1 nvri dine - 

3'>carbQyvlic acid 

Reference Exflinplfi 113 

f2.^>Pirh1orQber^20vl)aminQlnvridine-3-garbnwlic acid 

Reference flyflmT?^^ 114 

6- f (4-Fliinrn"2"methvlbenzQyl>aminolTy/ridine-3-carbnwlic 

acid 
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Reference Examnlr VJS 

6- r (2 . 3 . S-Trichlorobenzovl ) aminQlpvridine--3-c^rbQyYl ^ f 

acid 

Reference Eyaninl p n 
6-T fS-FluorQ-2-ghlQrnben?ovl)aminn1pvridine -3-carhnyYl ^ ^ 

acid 

Reference Examnl^ 117 
6-f f2-FlUQrQ-5-(trifluororner.hv1)hen?nvl)5inino1nvridinp- 

3-carbQ3Cvlic arid 
Reference Examnlf^ Hfi 
6~f (5-FluQro-2-methvlbP n2Qvl^aTTiino1Pvr-idnnP-">r.qrhnnvi 

chloride 

A mixture of 6.2 g of 6- [ (5-f luoro-2-methyl- 
benzoyl) amino )pyridine-3-carboxylic acid and 23 ml of 
thionyl chloride is refluxed for 1 hour. An additional 
12 ml of thionyl chloride is added ana the mixture 
refluxed for 0.5 hour. The mixture is concentrated to 
dryness under vacuum and 30 ml of toluene added to the 
residue. The toluene is removed under vacuum and the 
process (add toluene and remove) is repeated to give 7.7 
g of crude product as a solid. 

As described for P.eference Example IIS, the 
following 6- (acyl)amino)pyridine-3-carbonyl chlorides 
are prepared. 

Reference Fj>famnlo I'Q 
6-^(3 -Me t hv 1 - 2 - 1 h i env 1 ca r honv 1 ^ am Inc ^ rr.-r idine-?-ca rhr r v ■ 

ChlPrltiift 
Reference Fvampip 1^)0 
6-f f2*-Mefhv1 - 3-thienvl ra-rbnnvl ) amino lT?vridine-? -carbonvl 

chlcride 

Reference F.xamnlP \7\ 
6' f (3-Methvl-2-furanvlcarbQnvl)aminQlpvridine>3-carbonvl 

Reference Example 122 

6- f (2-Methyl^?»fiiranvlcarbQnvl ) amine ■ rvri dinp-* -rarbonvl 

Chloride 
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10 



15 



20 



25 



30 



Reference ExamnlP 17^ 
6> r (3 -FluQrQ-2-methvlbenzovl ) aTnino1nvridine-?-earbonvT 

Chloride 

Reference Example 124 
fi-f (2-Merhvlben2Qvl)aininolpvridine-3-carbQnvl chloride 

Reference Examnlo 12^=^ 
6-r ( 2 -ChlorobenzovDaminol pyridine- 3 -carbonvl chloride. 

white crystals 
Reference Example 126 
fi-r f2-FlnorQben20vl)aininQlnyridine-l-carbQnvl chloride 

Reference Example 127 
6-r f2-ChlQro-4-fluQrQbenzovl)aminnlpvridine--j-carbonvi 

chloride 
Reference ExamplP 12R 
6- f (2 . 4-DichlQrQben2Qvl ) amino1rv ridine-?-c arbonyl 

chloride 
Reference Example 129 
6>f (4-Chloro-2-fluorQbengovl)aminolnvrinin e-:?-carbonvl 

chloridft 

R^fprenre Examnl o 11 f) 
6- f n . 4 , S-TrimethoxvbenzQvl) amino lpvridine-3-carfacnvl 

Reference Example 131 
<2.4-Difluoroben2Qvl)amino1nvridine>-^->carbonvl 

chloride 
Reference Examplf U2 

g-r f2-RrQmoben!govl)amino1pvridine-3->carbQnvl chloride 
Reference Example 113 

6-r {2-Chloro-4-nicrQbenzQvl)amino1PYridine-3-ri^rh<;?nY: 

chloride 
Reference Example 13 4 
fi^f fTe^rahvdrQfuranvl-2-carbonv^ >aminQlpvridine-3- 
carbonvl chloride 
Reference F.?^(implft 125 

f (Tet^rahvdrochienvl-2-rarhnnvl^aminQlcvridir:e-3- 

carbonvl rhioride 
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25 



30 



35 



ReferpnrP Rxstnnio nff 

Referenrp Examnip 

. 6-f fCvclnhex-^-Pnprarhnnvnaminnlnvi-irii n p-T-rP^hnnYl 

chlnririP 
Referenpp FxaiT<r>lo T^a 

10 6-f (2-Mftrhvlben^Pnear«»^vn^^^nSnr>^pY■r^ (^^nP-^-r^r-^rfr^Y^ 

6 - r f ? -rh 1 nrnhPnrenParprvT ^ ami nn 1 j no-l a^W^^v,-! 

chlorinp 

6-MCvrlnnenrvlrarhnnv1 ) aminr 1 rv^-i j np--? -rp^hnny 1 

chlnri rie 
Refgrpnr p Examnip 141 

g-r fCYrTrhexvlacprv1.)aminninv>-idinp-T-r^r - bQnvi rhio^^inp 
20 Reference Examnio id? 

f-f n-Mprhv1 -^?-^:hiPnv^Prp^v^ ^a^^< po1nv■r<f'inp-^^-ra-'hr«^^>■ 
Refprgnpp F> eamolP 14"^ 
fi-f f2-MP'-hvl-->-rhnpnv1ar'«.tvl > ^m^r.n lnvr^rf^no-.-S-ra-hnnv- 
ReferenrP i^yamnio Mi 
§-r n-Mgr^vi-0-f^tranvlarprvn3TT)>nr.1p v rirjnP--»-rP.rhnnv- 

ReferenrP Fvamrslp 14*^ 

6-r f2-MP>-hv1-l-fii-ram/1argrvnaniiq olTw^iri<ne--a-rar-hr>nYi 

chlni-i riP 
Rpfprpnrp Fxatnm p Idfi 

6-f (?-M°thvl-5-£lunrnhPn7Pnpacgi-vnaminc1pvririjr.P-T- 

carbonvl chlorSHp 
Refgrpnrp FyamT>1«> 147 
6- f n-Mprhvl -2-r.prrs hvdrofhienvlarprv} ^ ami nol pyridine-' - 

carbonvT rhlorinp 
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Reference Examnlo 14fl 
S'f (2-Methvl-3-tetrahvdrQthienvlacetvl)aminQlnv'ridino-v 

carbonvl rhlnride 

Reference &;ainple 149 

r f2 .S-Dichlorobenzovl^amrnolTivriQine-^-cayhnnYl 

ReferenrP gxamnle igQ 
6-r n,5>PichlQrQben20vl)amino^pvridine-'^-ra^hnn^f1 

chloride 
Reference Examnle l^^l 
6- f ( 2 'Methvl -4 -chlcrgben sovl ) amino 1 pyridine-? -garbrrvi 

Reference Examnl^ 1^? 
6-f (2 . 3-Dimet:hvlbgnznv1 ) rtdi n o 1 pyridine-? -carbonyl 

chloride 
Reference Fxamnl q 
'6-r (2-MetihQxyb en2Qvl)aminQlnyridine-_?-carbr>nyl chlcridp 

Reference Rxamnl e 1S4 
6- f f 2-Trif luorome^hcvybenzoyl ^ amino 1 pyridine- ? -carbnnyl 

chloride 
Reference gxamnlo I'^S 
6- f f 4 -Chloro-2 -metihoxvbenzny 1 ^ amino 1 pyridine- ? -carbcr.vl 

chloride 
Reference FxP.mnle I'^fi 
6>rf2- fTrifluorometihvDbenzQvn amino] Pvridine>?-carbonvl 

chlnridP 

Reference Example 157 

6-f (2.fi-PichlQrQben2oyl)aminolnvridine-?-carbonvl 

Chloride 

Reference Example ISfi 
6- f f 2 . 6-Dimetihylben2oyl ) aminolpyridine-B-carbony 1 

chloride 

Reference Example 159 

g-r f2-Mothy1rhiohen?nYl ) aminolnyridine-? -carbnnyl 

chlcride 
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Refersncp FyamniP ifin 
6-M4-F1i]nro-?-^rntl\inrnmprhvnhpnTm/-i >a m inoW>-i^Tn f- 

3-carbonvl rhim-s^o 
Referenrp ExamnlA ifii 
6- f f 2 ■ 3-Dichlornben7:nv1 ) amH nnlpyrininp-i-ra^-hnnyl 

chlnr-iHo 
ReferPnrp Pyamnip 1 fi;^ 

chlnrifif 

Refprpn^p fypmnlP Ifi^ 
chlni-irip 

^-r f'^-'=-l!iorr-?-rblffrohpn^n w nsni4nn1pvrir>^no---r=rr>on^: 

chlnriqp 
ReferpncP F^g.tnpio igt; 

6-f (2-FhlQro-'^-<^^r<f^^nl.n^,f.r^Y^->hpn^.nT/^^ ^ .mjno^nv-^r^i^"- 
2-CSrbnnv^ ehlnrirtp 

AS described for Reference Example 71, che 
following bis acylaced produces (Table A) are prepared 
and purified by silica gel chromatography. These 
compounds are chen hydrolysed to che acids as described 
in Example 71 (Table B) . 
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is molecular ion found from FAB mass speccrum 
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is molecular ion foxind from FAB mass spectrum. 

Referonrfi P.^^.mr^}^ ion 
6"Amino-S-brQTnoTy^ridinp-'^> <:arhnxvl ir ?.r-in 

To a stirred solution of 6-aminonicotinic acid 



(13.8 g. 0.1 mole) in glacial acetic acid (100 ml), 
bromine (16 g, 5 ml, 0.1 mole) in acetic acid (20 mi) is 
added slowly. The reaction mixture is stirred for 8 
hours at room temperature and the acetic acid is removed 
under reduced pressure. The yellow solid residue is 
dissolved in water and carefully neutralized with 30% 
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NH4OH. The separated solid is filtered and washed with 
water to give 18 g of solid; mass spectrum: 218 (M*). 

Refer gnrp Ex;^Tnn1^ 1Q1 
Methvl 6-amino-5-hrQmnnvri dine-:^-r;^rbQ?r^l;grp 

6-Amino-5-bromopyridine-3-carboxylic acid (10 
g, 50 mmol) is dissolved in saturated methanolic HCl 
(100 ml) and refluxed for 24 hours. The solvent, 
methanol, is re-moved under reduced pressure and the 
residue is dissolved in ice cold water. The aqueous 
solution is neutralized with 0.1 N NaOH and the solid 
which separates is filtered; washed well with water and 
air dried to yield 10 g of product as a solid: mass 
spectrum 231 (M**-) . 

Pgfer<^r;Qe Exaynrlf* 192 
acid 

TO a cooled (0*^C) mixture of 5.0 g methyl 6- 
aminopyridine-3-carboxylate. 12.6 ml of N,N-diisoprocyl- 
ethylamine in 40 ml of dichloromethane is added a 
solution of 12.2 g of 2-methylbenzeneacetyl chloride in 
10 ml of dichloromethane. The mixture is stirred under 
argon at room temperature overnight. The mixture is 
diluted with 200 ml of dichloromethane and 50 ml of 
water and the organic layer separated. The organic 
layer is washed with 50 ml each of 1 M NaHC03, brine and 
dried (Na2S04). The solution is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to dryness. . The residue (9.0 g) is chroma- 
tographed on a silica gel column with hexane-ethyl 
acetate (3:1) as eluent to give 8.6 g of solid. This 
solid, mainly methyl 6- [ [bis (2-methylbenzeneacetyl ) ] - 
amino] pyridine- 3 -carboxy late, is dissolved in 60 ml of 
tetrahydrofuran-methanol (1:1) and 23 ml of 5 N NaOH 
added to the solution. The mixture is stirred at room 
temperature overnight and the mixture concentrated under 
vacuum. Water (25 ml) is added and the mixture is 
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Stirred and acidified with cold 1 N HCl. The mixture is 
chilled and the solid filtered and washed with water to 
give 5.9 g of off-white solid. 

Reference Pxamnip iqt 
6-f (2-Mer.lT/lhpn7PnPRngrvn^Tn^no1nvriH^n^ > 3>r^rhonvl . 

chlQrifllft 

A mixture of 4.5 g of 6-[ (2-methylbenzene- 
acetyl) aininolpyridine-3-carboxylic acid and 25 ml of 
thionyl chloride is refluxed for 1 hour and then con- 
centrated to dryness under vacuum. To the residue is 
added 20 ml of toluene and the solvent removed under 
vacuum. The addition and removal of toluene is repeated 
and the residual solid dried at room temperature under 
vacuum to give 5,3 g of dark brown solid. 

A mixture of methyl 2-iodobenzoate (12 g, 47 
mmol). 2-pyridinyl-tri-j--butyl stannane (20 g, 55 mmol) 
and tetrakis (triphenyl phosphine) palladium (O) (2 g) . 
is refluxed in toluene (degassed) for 48 hours. The 
reaction mixture is concentrated under vacuum and the 
residue is chromatographed on a column of silica gel 
with 50% ethylacetate:hexane as eluent. The initial 
fractions (2 lits) are discarded and finally the product 
methyl 2- (2-pyridinyl)ben2oate, is eluted and isolated 
as an oil. (Yield: 5.5 g) : mass spectrum, 213 (M*) 

A mixture of the preceding compound (3,0 g, 14 
mmol) and NaOH (600 mg, 15 mmol) is refluxed in 
MeOH:water (9:1) (50 ml) for 4 hours. When the reaction 
is complete, it is concentrated under vacuum and the 
residue dissolved in 50 ml of cold water. Neutraliza- 
tion with glacial acetic acid affords a solid which is 
filtered off and washed with water to give 2.5 g of 
brown solid; slightly soluble in water; mass spectrum 
(CI) 200 (M-^l). 
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10 



15 



20 



25 



30 



35 



Fthvl 3-fN-(3-ethQxvcarbnnvl -^-nvridinvl) 
mprhvlnhenvlsulfonvl) -carboxvlatP 
A mixture of 13.4 g of ethyl 2- [ (4-methyl' 
phenylsulfonyl) amino ]pyridine-3-carboxylate, 23.1 g of - 
anhydrous potassium carbonate and 20.4 g of ethyl 3- 
bromobutane-l-carboxylate in 300 ml of N,N-dimethyl- 
foxmamide is heated at llO^C under argon for 6 hours. 
The mixture is concentrated to dryness under high vacuum 
and to the residue is added CH2CI2 and B2O. The organic 
layer is separated and washed with water (3 times), 
treated with activated carbon and dried (MgS04). The 
solvent is removed and the residue chromatographed on a 
short column of silica gel. The column is eluted with 
1900 ml of CH2CI2, then 1300 ml of CH2CI2 and finally 
with 4 L of 5% ethyl acetate in CK2CI2. The 5% ethyl 
acetate in CH2CI2 fractions are combined and the 
combined fraction dried (MgS04) and the solvent removed 
to give 16.9 g of white crystals. A 0.5 g sample is 
recrystallized from toluene to give white crystals 
(washed with hexane) (0.39 g) m.p. 129 . 5-130**C . 

Reference Example IQ^ 
Fthvl 8 . Q-dihvdrn-S-hvdroyv-O- r f4- 
mQ!:hylphenvll sulf onvll -7H-nvridQ f 2 . 3-bl a^eoine-r ~ 
carboy/lie acid 
To a solution of 7.85 g (70.0 mmol) of 
potassium tert -butoxide in 150 ml of tetrahydrof uran, 
chilled in an ice bath, is added 15.2 g (35.0 mmoi) of 
ethyl 3- [N- (3-carbethoxy-2-pyridinyl) -N- (4-methyl- 
phenylsulfonyl) )aminobutane-l-carboxylate in 150 ml of 
dry tetrahydrof uran dropwise over 50 min. The mixture 
is stirred in an ice bath for 5 hours and poured in 500 
ml of ice water. The mixture is brought to pH 5 with 
10% HCl and extracted with ethyl acetate (4 times). The 
extract is dried (MgS04) and the solvent removed under 
vacuum. The residue is chromatographed on silica gel 
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with 10% ethyl acetate in CH2CI2 as eluent. Fractions 
containing product are combined and the solvent removed 
to give 12.8 g of a pale yellow gum; Mass Spectrum (FAB) 
389 (M+H) ; 411 (M-i-Na) . 

Reference EyamnlP io7 
6.7.8. o-Tetrahvdro-Q.- f f ^-mt^r hvTnh envl ) <?Tn ^orrvlT-^H- 
DVrido f 2 ■ 3 a^ppin- ^-nnP 
A mixture of 13.2 g of ethyl 8 , 9-dihydro-5- 
hydroxy-9- [ { 4 -methylphenylsulf onyl ] -TH-pyrido C 2 , 3 -fcj - 
azepine-6-carboxylate. 265 ml of dimethylsulfoxide and 
1.52 ml of water under argon is heated at ISO^'C 15.5 
•hours. The mixture is poured into 2700 ml cf ice water 
and the mixture chilled 16 hours 1 The mixtiure is 
filtered and the solid washed with water and dried. The 
tan solid is dissolved in ethyl acetate and the solution 
washed with 50 ml (4 times) of water. Activated carbon 
is added to the solution and the mixture filtered 
through magnesium sulfate. The filtrate is concentrated 
to dryness under vacuum to give 10.4 g of solid. The 
solid (9-24 g) is filtered through silica gel with 5% 
ethyl acetate in dichloromethane as solvent. The 
filtrate is concentrated under vacuum zo give 6.7 g cf 
off-white solid; Mass Spectrum (CD (M^+K) 317. 

ReforgncP Fyamnl^ top 

nvridon.:?>h1f^^pninp. i-ov.'qo 
To a solution of 0.497 g of 6,7, 8,9-tetra- 
hydro- 5 - ( 2 -chloro-4 -nitrobenzoy 1 ) -52-pyrido [ 3 . 2 -i] aze- 
pine in 7 ml of chloroform is added 1.04 g of 3-chloro- 
perbenzoic acid. The mixture is refluxed overnight and 
the solvent removed under vacuum. To the residue is 
added 100 ml of water and the mixture extracted with 
dichloromethane. The extract is washed with H20, i N 
NaHC03, H2O and dried (Na2S04) . The solution is 
filtered through a thin pad of hydrous magnesium 
silicate. The filter pad is washed with 10% methanol in 
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ethyl acetate to give 0.49 g of product as a glass 
(foam), m.p. 110-125'C. 

Reference Example IQQ 
6.7.fl.g-Tet!rahvdro-^H-nvridor2.3-b1azPT^in-S-nr!P 

A solution of 5.00 g of 6,7, 8, 9-tetrahydro-9- 
[ {4-inethylphenyl)sulfonyl)-5ii-pyrido[2, S-bJa^epin-S-one 
in 60 ml of 40% (v/v) sulfuric acid in acetic acid is 
heated at 60**C for 11 hours. The mixture is chilled and 
poured into 350 ml of ice water (cooled in an ice bath) 
with thorough stirring. To the cold mixture is added 
solid NaOH until the pH is 8 while keeping the tempera- 
ture below 30**C. The mixture is filtered and the solid 
washed with ethyl acetate. The organic layer of the 
filtrate is separated and the aqueous layer extracted 
with ethyl acetate. The organic layer and extracts are 
combined and treated with activated carbon. The mixtur 
is filtered through MgS04 and the solvent removed under 
vacuum to give 2.0 g of yellow crystals. 

Ref^r^nco ^xamrlQ 200 
6 . 7 . 9 . p ~T^^r:rahvdro~P - ( 2 ~chloro-4 -r^i trober.zcvl ^ - 
pvridof2.-^-h]a:?gnin-^-nno 
To a solution of 6 , 7 , 8 . 9-tetrahydro-5ii- 
pyrido[2,3-blazepin-5-one and 0.234 g of triethylamine 
in 6 ml of dichloromethane is added 0.506 g of 2-chlorc 
4-nitroben2oyl chloride in 2 ml of dichloromethane. Th 
mixture is stirred at room temperature overnight under 
argon. The solution is washed with H2O, 10% NaHC03 and 
dried (MgS04). The solvent is removed to give a brown 
oil which crystallizes. The mixture is chromatographed 
on silica with a waters Prep-500 instrument with ethyl 
acetate-hexane (1:1) as solvent to give 2.4 g of off- 
white crystals, m.p. 162-164°C {identified as Q-2- 
chloro-4-nitrobenzoyl derivative (2-chloro-4-nitro- 
benzoyl enolate of product) and 0.80 g of product as 
crystals, m.p. slowly decomposes 1S0-220**C. 
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ReferenCP Fyample 201 
6-f4-ATninohpn7nv1 )-l.4.S■fi~r'^^rghv^rnp vra2n^nf^.ii-r^^^ 
thiennn■?-b^a7fininp 
A mixture of 2.0 g of 6- (4Tiitrobenzoyl) - 
1,4,5, 6-tetrahydropyra201o [3 , 4 -d] thieno [3 , l-h) azepine in 
40 ml of absolute ethanol is stirred under argon while 
1.6 ml of hydrazine' is added. The reaction mixture is 
heated at 60**C for 1.5 hours. The reaction mixture is 
cooled to room temperature and 400 mg of 10% Pd/C added 
and the reaction mixture heated at 100**c for 1.5 hours. 
The reaction mixture is filtered through diatomaceous 
earth and the cake washed with methylene chloride. The 
filtrate is concentrated in vacup to a residue which is 
crystallized from ethyl acetate :hex£ne to give 1.4 c cf 
the desired product as yellow crystals, 242-260°C. 

Ref prenrp ^xamn^o 707 

ChlQro-4-n^ rrnben^nvl ) ^ pH-rhS f . p>ropir.,p,nT,^ 

A mixture of 3.0 g of 4 , 5 , 6, 7-tetrahydro-4- (2- 
chloro-4 -nitrobenzoy 1 ) -BH-thieno [ 3 , 2 -iJ azepin-a -one and 
20 ml of tert-butoxy-bis(dimethylamino)methane is heated 
on a steam bath 2 hours followed by the addition cf 10 
ml of methylene chloride. The reacricn mixture is 
refluxed for 1 hour. The reaction mixture is evaporated 
in vacuo to a residue which is diluted with 100 ml cf 
methylene chloride and filtered through a pad of hydrous 
magnesium silicate. The filtrate is filtered through a 
short column of silica gel to give 2.45 g of the desired 
product as a yellov.' fcan:. 

ReferpnrP rvATupii^ pr-> 
6- (2-Chloro-4>n^ rrobhgn^nvi > >i . 4 . c; . ^> 
tetrahvdropvra?nlnn 4-d1rh^Pnor? . :>>ki ;=^pr.-; 
To a mixture of 2.2 g of 7- [ (dimethyl- 
amino ) methylene ] -4 , 5 , 6 , 7 - tetrahydro-4 - ( 2 -chloro- 4 - 
nitrobenzoyl) -8H- thieno [3, 2 -bJ azepine in 40 mi of 
ethanol is added 341 jil of hydrazine followed by heating 
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at 60*C for 1-5 hours. The volatiles are evaporated in 
vacuo to a residue which is dissolved in 100 ml of ethyl 
acetate and filtered through a pad of hydrous magnesium 
silicate. The filtrate is evaporated in vacuo to give 
1.85 g of the desired product as a yellow-orange solid. 

Reference Example 2Q4 

fi- f 2-rhlom-4-aminnbprigovl) -1 . 4 . S . fi- 
tPtrahvdrPT3vra2QlQ r 3 . 4>d1 thi eno f 3 . 2 -bl azpninp 

A mixture of 1,8 g of 6- (2-chloro-4-nitro- 
benzoy 1 ) -1 . 4 , 5 , 6- tetrahydropyrazolo [3,4 -d] thieno [ 3 , 2 -t] - 
azepine in 35 ml of absolute ethanol is added 5.42 g cf 
tin (II) chloride followed by heating at reflux for 1 
hour at 80*^0 - The volatiles are evaporated in vacuo tc 
a residue which is partitioned between 150 ml of ethyi 
acetate and saturated aqueous NaHCC3 the reactants are 
stirred at room temperature for 1 hour and filtered. 
The organic layer is separated and washed with 30 ml cf 
brine, dried (Na2S04) and filtered through a pad of 
hydrous magnesium silicate. The filtrate is evaporated 
in vacuo to give 1.55 g of a yellow-orange foam. 

Reference Example 2QS 
7-. r /DiTnfit:hvlaminQ>merhvlf^nfil . g . . 7 > t etrghvdro-4 - 
nicrobenzovl-eH-thionon . 2 -b1 a^er^in-e-ono 

A mixture of 3.2 g of 4 , 5 , 6 , 7-tetrahydro-4- ( 4- 
nitrobenzoyl) -8lI-thieno[3 ,2-li]a2epin-8-one and 32 ml of 
tert-butoxybis (dimethylamino)m€thane is heated on a 
steam bath for 3.5 hours. The reaction mixture is 
allowed to stand for 48 hours. The reaction mixture is 
evaporated in vac^o and the concentrate is dissolved in 
150 ml of methylene chloride and filtered through , 
hydrous magnesium silicate two times. The volatiles are 
evaporated in vacuo to a residue which is dissolved in 
25 ml of ethyl acetate and filtered. The filtrate is 
cooled to give 3.2 g of the desired product as a light 
orange solid, m.p. 214-216*C. 
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^- f 4 - r r 7 - f D i methyl ^^min^^lp^hv^ eng n -s . fi . 7 a -ror^Ph^/n^^-p - 

QXQ-4H-r^.1P^Qr3.2-h1fl7Pnin-4-^/U^. r hnnvnr^ho.^,,■|l-^- 

A mixture of 100 mg of N- (4- [ (5 , 6 . 7 , 8-tetra- 
hydro-8 -0X0-42- thieno [ 3 , 2 -fcj a2epin-4 -yl ) carbony 1 ] - 
phenyl) -2 -methylbenzamide and 1 ml of cert-butoxybis- 
(dimethylamino) methane is heated at 50'C for 1 hoiir. To 
the reaction mixture is added 3 ml of methylene chloride 
and heating continued for an additional 2 hours at 60- 
70'C. The volaciles are evaporated to a residue which 
is dissolved in 25 ml of methylene chloride and filtered 
through a pad of hydrous magnesium silicate. The 
filtrate is evaporated ia vacup to a residue which is 
purified by chromatography on preparative thick layer 
silica gel plates by elution with ethyl acetate to 
afford 20 mg of the desired product as a light yellow 
solid, 

P.efprPT^ro g^amnio 7n7 

2-Ch2or-"-"-r'd^mp-H,y1^niinnln>Ar hv1pnAl-4 , c; ^ r . 

gs:rf5r:vrro-4-U-''irrnhPn^nwi-ft H -r>,<«>nnr-» 

onp 

A mixture of l.l g of 2-chloro-4 , 5 , 6 , 7- 
tetrahydro-4- (4-nitrobenzoyl) -8li-thienol3 , 2-h) azepin-e- 
one and 11 ml of tertbutoxy-bis (dimethylamino) methane is 
heated at reflux for 3.5 hours. The reaction mixture is 
allowed to stand for 24 hours. The reaction mixture is 
evaporated in vacuo and the concentrate is purified by 
column chromatography on silica gel to give 520 mg of 
the desired product as a non-crystalline solid. 

Referencp ExamnlP ?nfl 
e-Chlnro-? .4.5. fi-torrahYirn- ^-m^t-Hvl -ft- <4- 
nitrohpnTnvl )nvra2Qln n . a-dl rhs pn o n . ?-hl r.^ 

A mixture of 500 mg of 2-chloro-7- [ (dimethyi- 
amino) methylene) -4 . 5. 6, 7-tetrahydro-4- (4-nitrobenzoyl i - 
8H-thieno(3.2-h)a2epin-8-one in 15 ml of absolute 
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methanol is stirred under argon while 131 nl of N- 
methylhydrazine is added. The reaction mixture is 
heated at 80**C for 18 hours. The reaction mixture is 
cooled to room temperature and concentrated in vacuo to 
give 420 mg of the desired product as a solid.. 

Reference Example 2Q9 

f' r2-Chloro-4-aminobgn?Qvl ) -1 . 4 . 5 . 6- 
tetrahvdroDvrazolQ f 3 . 4-dlpvridof 3 . 2-b1azeDine 

As described for Reference Example 204, 6-(2- 
chloro-4-nitroben2oyl)-l, 4,5, 6-tetrahydropyrazolo- 
[2 , 4-dlpyrido(3 ,2-blazepine is reduced with scannus 
chloride (5nCl2) in ethanol to give the product as a 
solid. 

Reference Example 210 
f 2~Chloro-4-aminobenzovl ^ -4 . 10-dihvdro-SH^Dvrido f ■ . 2- 
b]thignQf2. 3-fila?er>ine 
AS described for Reference Example 204 5-(2- 
chloro-4-nitrobenzoyl) -4 . 10-dihydro-5ii-pyrido [3 , 2-bl - 
thieno(2,3-^]a2€pine is reduced with stannus chloride 
(SnCl2) in ethanol to give the product as a solid. 
Reference Example 211 

5-^2 -Chlcro-4 -aminobenzovl > -6 . 10~dihvdro-5H"pvrido ^3.2* 
b) thieno F 3 . 2 -gl a^gpine 
As described for Reference Example 204 5-(2- 
chloro-4-nitrobenzoyl) -6, 10-dihydro-5ii-pyridot3 , 2-t] - 
thieno [3 , 2-£]azepine is reduced with stannus chloride 
(SnCl2) in ethanol to give the product as a solid. 

Reference Example 212 

r A-Mi tyohgnzovl) -6 . 7 . ft . Q-f f>rrghvQro-gH-pvridQ- 
f3,2>■bla2ep^ne 
A solution of 2.96 g of 6,7,8,9-tetrahydro-5li- 
pyrido[3,2-i2]azepine, 3.03 g* of triethylamine and 4.45 g 
of 4-nitrobenzoyl chloride in 30 ml of dichloromethane 
is stirred under argon at room temperature for 4 hours. 
The mixture is poured into water and the organic layer 
separated and washed with saturated NaKC03 , H2O and 
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brine. The organic layer is dried (Na2S04) and filtered 
through a thin pad of hydrous magnesium silicate. The 
filtrate is concentrated to dryness to give 6.35 g of 
solid. Trituration with 25 ml of dichloromethane gives 
.5.50 g of light yellow solid. A sample from a prior run - • 
in trituration gives white crystals, m.p. 231-233'*C. 

Reference Ey;^mnip 7^'^ 
5- 1 4-Ni trobenzovl ) -6 . 7 . ft . Q-t-orrahydrn-S H -nvr^ nn F V :>>h1 , 

azenini:^. i-oyir^p 

A mixture of 1.18 g of 5- U-nitrobenzoyl) - 
6,7,8. 9-tetrahydro-5H-pyrido[3,2-li]a2epine and 1.37 g of 
3-chloropercxyben2oic acid in 10 ml of dichloromethane 
is stirred at room temperature overnight under argon. 
The mixture is diluted with 15 ml of dichloromethane and 
the solution washed with 1 N NaHC03, K20, brine and 
dried (Na2S04). The solution is filtered through a thin 
pad of hydrous magnesium silicate. The filter pad is 
washed with 50 ml of ethyl acetate. Then the filter pad 
is washed with ethyl acetate-methanol (5:1) and the 
ethyl acetate-methanol wash collected and the. solvent 
removed to give 0.86 g of crystals, m.p. 231-233^0. 

5- (2-Chloro-4-nirrr>hpn-^nY l) 7 . P . o-.r,prrP>.v-.rn-gv> 
pvridon - ;i-b1a?Pni ne. 1 -dv^Hp 
A mixture of 0.497 g of 5- (2-chloro-4-nitro- 
benzoyl ) -6 , 7 , 8 , 9- t€trahydro-51i-pyrido [ 3 , 2 -i] azepine and 
0.38 g of 3-chloroperoxyben2oic acid in 7 ml of di- 
chloromethane is re fluxed under argon for 16 hours. The 
solvent is removed under argon and to the residue is 
added water. The mixture is extracted with dichloro- 
methane and the extract washed with 1 N NaHCOj , H20 and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate. The pad is washed 
with ethyl acetate and then with ethyl acetate-methanol 
(9:1). The ethyl acetate-methanol wash is ccllected 
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separately and the solvent removed under vacutim to give 
the product as a glass, m,p. 110-125**C. 

Referencfi Examnle 21S 

f_et!rahvdrQ-gH-pvridof :^.?.~h1azepine. O-acets^e 

A mixture of 0,49 g of 5- (2-chloro-4- 
nitroben2oyl ) -6 , 7 , 8 . 9-tetrahydro-5H-pyrido (3 , 2- 
blazepine, 1-oxide in 5 ml of acetic anhydride is heated 
in an oil bath at 90® for 36 ho\irs. Toluene (25 ml] is 
added and the mixture concentrated under high vacuum. 
The process is repeated and the residue chromatographec 
on silica gel preparative plates with ethyl acetate as 
solvent to give 0.24 g of crystals, m.p. 162-165**C. 
Anal. Calc'd for C18H15CIN3O5 . C,55.5; H,4.1; N,10.6. 
Found: C,55.5; H,4.0; N,10.6. 

Reference Example 216 
g;- f 4-Nir.rrbpn2ovi) -o-hvrirnw-g .7.8. Q-t!gtrahvcrr>"gH- 
pvridof 3. 2>b1 adenine . O-acetate 

A mixture of 0.58 g of 5- (4-nitroben2cyl) - 
6,7,B,9-tetrahydro-51i-pyridot3,2-b]azepine, 1-oxide and 
5 ml of acetic anhydride in 10 ml of dichloromethane is 
refluxed for 2 days. An additional 2 ml of acetic 
anhydride is added and the mixture refluxed 2 days. To . 
the mixture is added toluene 130 ml-twice.) and the 
solvent removed under high vacuum. The residue is 
chroroatographed on silica gel preparative plates with 
ethyl acetate as solvent to give 0.37 g of crystals, 
m.p. 135-137**C. 

ReferenrP ryp^mnlfi 217 
g- (4-NirrQben2Qvl ) -Q-hvdr^xv-^ . 7 . P .9'r.^^^T^h^/nr'^'^y.- 
pvridof? . 2-bla7g>nine 

To a mixture of 0.5 g of 5- (4-nitrob€n2oyl) -9- 
hydroxy-6,7. 8, 9-tetrahydro-5ii-pyrido[3,2-b)azepine, 
acetate in 10 ml of methanol-water (8:2) is added KKCO3 
and the mixture stirred at room temperature overnight. 
The mixture is concentrated under vacuum, diluted with 
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10 ml of water and extracted with ethyl acetate. The 
extract is dried (Na2S04) and the solvent removed to 
give the product as a solid. Chromatography on silica 
gel with ethyl acetate as solvent gives crystals, m.p. 
182-185-C. 

Referencfi Examni^ j^ift 
5 r 6 , 7 , g-Tetrahvdrn-5- (4-ni ^ -Qu^nvrS no r ? . 2 ~ 

A mixture of 0.5 g of 5- (4-nitroben2oyl) -9- 
hydroxy-6,7,8,9-tetrahydro-5Il-pyrido[3,2-li]a2epine in 5 
ml of dimethyl sulfoxide and 1 ml of acetic anhydride is 
stirred at room temperature 16 hours. To the mixture is 
added 10 ml of water and 1 tl NaHCOs . The mixture is 
extracted with ethyl acetate and the extracr washed with 
water, 1 N NaHCOs, brine and dried. The solvent is 
removed to give a solid, chromatography on silica gel 
with ethyl acetate as solvent gives the product as a 
solid, m.p. 188-190*'C. 

Ref^rongo ^y^mr?le "^to 

Dvrido n . 2-h1;^7ppin-C-onP 
As described for Reference Example 21c, 5-{2- 
chloro-4-nitroben2oyl) -9-hydroxy-6 , 7 , 8 , 9-tetrahydro-5i;- 
pyrido[3,2-l2]azepine is reacted with dimethylsuif oxide- 
acetic anhydride to give the product as a solid. 

ReferencP Fxamnio o^n 

To a solution of 2.11 g of 6,7, 8. 9-t6trahydro- 
5^i-pyridoI2,3-d]a2epin-5-one in 40 ml of dichloromethane 
is added 3.28 g of solid NaHC03. To the stirred mixture 
under argon is added dropwise 3.14 g of 4-nitroben2oyl 
chloride in 30 ml of dichloromethane containing 2 ml of 
tetrahydrofuran and the mixture is stirred overnight. 
To the mixture is added tetrahydrofuran and water a.nd 
the mixture filtered. The solid is washed with 
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chloroform (solid, dissolved) and the organic layer of 
the filtrate separated. The organic layer is filtered 
through MgS04 and the filtrate concentrated to dryness 
to give a white solid. The solid from two runs is 
dissolved in ethyl acetate-CH2Cl2 (2:8) and filtered 
through short silica gel column and the product fraction 
collected. The solvent is removed and the solid dis- 
solved in hot chloroform-methanol and the solution 
treated with activated carbon. The mixture is filtered 
through diatomaceous earth and the filtrate ccr.cehtreted 
to dryness under vacuum to give 7.73 g of white 
crystals; Mass Spectrum (CI) (CH4): 312 (MH+) . 

6- ^ ^Dimerhvlsmino) methylene 1 -6.7.8, Q~t:etrahvc5ro-Q- f 4- 
nitrobenzovl ^ -5H-Dvrido \ 2 . 3 - bl a? er in- 5 -one 

To a slurry of 0.50 g of 6. 7 , 8 , 9-tetrahydro-9- 
(4-nitrobenzoyl) -51i-pyrido[2,3-t)a2epin-5-one in 10 ml 
of tetrahydrofuran under argon is added 0.70 g of ter^ - 
butoxy-bis (dimethylamino) methane and the mixture is 
stirred at room temperature overnight. The voletiles 
are removed under vacuum and the residue in ethyl 
acet:ace-CH2Cl2 (2:8) filtered through a short: csiumn cf 
silica gel. The silica gel is washed with ethyl acetate 
(discard) and then with chloroform containing 3% 
methanol to give 0.51 g of the product as a yellow 
solid. 

Rftfffrsncft Sxamnlf ?.22 

6» f fDimet:hvlamino)methvIenel -6.7.8 . Q-^etrahvdro-Q- f 2- 

To a solution of 0.20 g of 6,7 , 8 , 9-tetrahydro- 
9- (2-chloro-4-nitroben2oyl) -BH-pyrido [2,3-]2] azepin-5-one 
in 2 ml of dioxane is added 0.504 g of lj£lI.-butoxybis- 
(dimethylamino) methane and the mixture is stirred at 
room temperature- The volatiles are removed under high 
vacuum. The residue is dissolved in ethyl acetate 
-CH2CI2 (3:7) and the solution passed through a short 
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column of silica gel (ethyl acetate -CH2CI2) eluate is 
discarded). Elution with ethyl acetate -CH2CI2 (8:2) 
gives the product as a yellow glass (0.19 g) ; Mass 
Spectr\im (CI) (CH4); 401 (MH*) . 

RefgrencQ Examnlg 22!^ 
1.4.5. 6-TetrahvdrQ-f^- ( 4 -nitrohpn?nvl ) nvrs^olr^ n.d^ 
dlpvridQf2. 3--h1agfipinP 
To a slurry of 0,51 g of 6- [ (dimethylamino) - 
methylene! -6 , 7 , 8 , 9-tetrahydro-9- (4-nitr:oben2oyl ) -5£- 
pyrido[2,3-lilazepin-5-one in 17 ml of methanol under 
argon is added 0.14 g of hydrazine hydrate. The mixrurs 
is stirred overnight and the solvent removed under 
vacuum. The residue is dissolved in hoc chloroforn\- 
mechanol (95:5) and filtered through silica gei and 
washed filter pad with chlorof orm-methanol (95:5). The 
filtrate is concentrated to dryness to give 0.48 g cf 
yellow solid. 

Dvrido f 2 . 3 ■b) azepine 
To a slurry of 0.170 g of 1. 4 , 5 . 6-tetrahydro- 
6- (4-nitrobenzoyl)pyra2oloI3, 4-i]pyriao [2 , 3-i]azepine in 
8 ml of ethanol under argon is added C.573 g of stannous 
chloride dihydrate (SnCl2 •2H20) . The mixture is reflux- 
ed for 1 hour, diluted with ice-water and made basic 
with 10% NaHC03 solution. The mixture is stirred 3.5 
hours and extracted with chloroform (3 times). The 
extract is dried {MgS04) and the solvent re.moved under 
vacuum. Chromatography, on silica gel with ethyl acetate 
as eluent gives 0.10 g of off-white crystals. 

Reference E?;flmp]f 225 

e- f fDiingthvlamino)mprhy lenel-5. 6 .7. e-t:gtrghvnro>g> 
nitrobenzovl ) -QH^pyridn . 2-h1 azQpin-c.Qno 

As described for Reference Example 221, 
5,6,7, B-tetrahydro-5- (4-nitroben2oyl) -Sii-pyrido[3 , 2-^] - 
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a2epin-9-one is reacted with J^fijiL-butoxybis (dime thy 1- 
amino) methane to give the product as a solid. 

Reference Examn1f> 00 
1.4.5,6 -Tet rahvdro- f - f 4 -n r trnhpn^nv l ) pvrg?nl o fl . 4 >d 1 « 
pvridQr3.2-b1a7Pninp 
As described for Reference Example 223. 8- 
[ (dimechylamino) methylene] -5, 6. 7, 8-tetrahydro-5- (4- 
nitrobenzoyl) -9H-pyrido [3 , 2-b] azepin-9-one is reacted 
with hydrazine hydrate to give the product as a solid, 
m.p. 255-256*0. 

ReferenrP F^vamnl^ 701 

thipnof-^.o-bla^ppin^ 

A mixture cf 0.50 g of 7- [ (dimethylammo) - 
methylene] -4, 5, 6,7-tetrahydro-4- (4-nitroben2oyl } -Si;- 
thieno[3. 2-b]azepin-8-cne. 0.234 g of hydrcxylamine, 
hydrochloride and 16 ml of methanol is refluxed for 4 
hours. The mixture is chilled and filtered and the 
solid washed with a small amount of cold methanol and 
cold ethyl acetate to give 0.41 g of tan crystals, m.p. 
2ie-222**C. The preceding compound in ethancl is 
refluxed with SnCl2-H20 for one hour, cooled and diluted 
with ice-water. The mixture is made basic with 10% 
NaHC03 and is stirred for 3.5 hours at room temperature. 
The mixture is extracted with ethyl acetate and the 
extract washed with brine. The extract is dried 
(Na2S04) and the solvent removed. The residue is 
chromatographed on silica gel with ethyl acetate-hexane 
as solvent to give the product as a solid. 

Reference Fxamnlp 
5.6.7. ft-Tprrahvdro-- > f 4 -n S ri-nhpnyr wl > ^Qu-nvr idQ T 3 . 2 -bl - 

azepin-Q-nnP 

A mixture of 0.313 g of 5- (4-nitrobenzoyl) -9- 
hydroxy- 6 ,7,8.9- tetrahydro- SH-pyrido [ 3 , 2 -bl azepine . 4 mi 
of CK2CI2 and 0.75 ml of dimethylsulf oxide is chilled to 
-25*C and 0.405 g of cyanuric chloride is added. The 
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mixture is allowed to stand at -25^C for 6.5 hours and 
0.41 g of triethylamine is added. The mixture is 
stirred 10 minutes and poured into water. The mixture 
is extracted with dichlororae thane and the extract washed 
. with water, brine and dried (Na2S04). The solvent is • 
removed to give 0.39 g of solid. Chromatography on 
silica gel with ethyl acetate as solvent gives 0.17 g of 
crystals, m.p. 188-190"C. 

Referenrp Fvamni^ p?q 

merhoyvbp;^;r^^r>p 

A mixture of 10.0 g of [ 1, 1 • -biphenyl] -2- 
carboxylic acid in 75 ml of methylene chlcride ar.d i:.52 
g of oxalyl chloride is stirred at room temperature fcr 
15 hours. The volatiles are evaporated in vacuo to give 
11.06 g of an oil. A 2.16 g portion of the above cil in 
25 ml of methylene chloride is reacted with 1.61 g of 
methyl 4-amino-3-methoxybenzoate and 1.30 g cf N,N- 
diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the 
filtrate at the boil to give 3.20 g of the desired 
product as a crystalline solid, m.p. 115-117*'c. 

Referenrfi ^amnio o^n 
Methvl 4- r f n ■ T 1 -:>- rarhnmM ) ^m^ r,n] -o, 

chloroh^r^TIQ^fo 
A solution of 2.37 g of [ 1, 1 ' -biphenyl] -2- 
carbonyl chloride in 10 ml of . methylene chloride is 
added dropwise to an ice cold solution of 1.84 g of 
methyl 4-amino-2-chlorob€n2oate and 1.49 g of n,n- 
diisopropylethylamine in 50 ml of methylene chloride. 
The reaction mixture is stirred at room temperature fcr 
18 hours and washed with' water, saturated aqueous NaKCC;. 
and the organic layer dried (Na2S04 ) . The organic layer 
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is passed through a pad of hydrous magnesium silicate 
and hexane added at the boil to give 1.1 g of the 
desired product as a crystalline solid, m.p. 132-134**C, 
M*H=365 

4 - r ( ri. 1 ' -Biphenvll -2-garbonvl)amin ol-2-ghl^rQben?;>jr 

Acid 

A mixture of 3.0 g of methyl 4-{([l.l'- 
biphenyl]-2-carbonyl)ajnino]-2-chloroben20ate in 75 ml of 
absolute ethanol and 2.0 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collecced and dried ir. 
YSCUP at 80^*0 to give 0.1 g of the desired product as a 
crystalline solid, m.p. 217-219**C 

4- f f f 1 . 1 ' -Biphgnvll -2-carbonvl) -^rnirc^ -"igtr.cr-r/bcr-^gvl 

A solution of 2.69 g of 4-( ( [1. 1 ' -bipher.yl] -2- 
carbonyl] amino] -3-methoxy benzoic acid in E ml cf 
thionyl chloride is heated on a steam bath fcr 1 hour 
under Argon. The volatiles are removed ^ vaci:r to give 
a residue which is stirred with hexane to give 2.56 c of 
crystalline solid, m.p. 121-123°C. M+=361. 

Methvl 4 - r f r 1 . 1 ' -Einhenvl 1 >2 -garhcr.vl ^ 5?ri-? ■ ben;oato 
A mixture of 10.0 g of [1, 1' -biphenyl] -2- 
carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
18 hours. The volatiles are evaporated ill v^c^jq to give 
11.66 g of an oil. A 7.5 g portion of the above oil in 
25 ml of methylene chloride is added dropwise to a 
solution of 4.53 g of methyl-4-aminoben2oate and 4.3 c 
of N.N-diisopropylethylamine in 100 ml of methylene 
chloride at O^C. The reaction mixture is szirred at 
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room temperature for 18 hours and washed with water, and 
saturated aqueous NaHCOs and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the. 
filtrate at the boil to give 8.38 g of the desired 
product as a crystalline solid, m.p. 153-165'C. 

4-f >fl.l--Binhpnvn-:>-rp-,-K»T»vn;>m^nmh pn7n^^ l.^A 

A 3.15 g sample of methyl 4- 1 ( (1, 1 ■ -biphenyl] - 
2-carbonyl)aminoIbenzoate is refluxed for 8 hours in 100 
ml of ethyl alcohol and 2.5 ml of ION sodium hydroxide. 
The cooled reaction mixture is acidified with ((? acid]) 
and the desired product collected and dried to give 2.5 
g of the desired product as a solid m.p. 246-249''C. 
M+K=318. 

■ 4- f f r 1 . T -ainhom/1 ^ -?-rayhr^p yi ) amS no 1 hpn■Tr^v^ r-hT n^ific^ 
A mixture of 1.39 g of 4- [( (l. 1 • -biphenyl) -2- 
carbonyl) amino] benzoic acid in 2.0 ml of thionyl 
chloride is heated on a steam bath for 1 hour. Cold 
hexane is added and the crystalline solid collected a.-.d 
dried to give 1.34 g of the desired product, m.c. 118- 
120'C. 

P.efPronrP Fxamnic 77 c 

A mixture of 5.0 g of 2- (phenylmethyi) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are evaporated vacuo 
to give 5.74 g of the desired product as an oil. M*=227 
as methyl ester. 

Methvl 4-r r?-fPhpr,v1motthv1 )Kf>n7 pvl 1stn■innlhP'?^>r^a^c 

To 3.03 g of methyl 4-aminoben2oate and 3.12 c 
of N.N-diisopropylethylamine in 75 ml of methylene 
chloride is added 5.54 g of 2- (phenylmethyl) benzoyl 
chloride and the reactants stirred at room temperature 
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for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate two times and hexane added to 
the filtrate at the boil to give 5,04 g of the desired 
product as a crystalline solid, m.p. 138-139*C.- 

RpfprpncP Example 238 
gr^H 1 nm 4 - f T 2 - ( Phenvlmethvl ) bgngovl 1 amino 1 benzoat e 
A mixture of 4.90 g of methyl 4- ( [2- (phenyl- 
methyl) benzoyl) amino ]benzoate in 100 ml of absolute 
ethanol and 3.50 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. The aqueous phase is 
filtered and the resulting solid' collected and cried to 
give 4.25 g of the desired produce m.p. 340-346°C. 

Reference Examnl^ 23° 
4. r f2> (PhenvlmpthvllbenzQvn jaTninolbeng^ic Acid 

A mixture of 4.0 g sodium 4-[I2- 
(phenylmethyl) benzoyl) amino Ibenzoate is suspended in 
water and the pH adjusted to 5 with acetic acid. The 
solid is collected by filtration and dried at QO^'C in 
vacuo to give 3.75 g of the desired product, 246-247°C. 
M*=332. 

Reference Examr^lq 240 
4- f f 2» ^Phenvlmethvl ) benzoyl 1 amino 1 benzovl Chloride 
A mixture of 2.0 g of 4- 1 [2- (phenylmethyl) - 
benzoyl) amino) benzoic acid in 2.0 ml of thionyi chloride 
is heated on a steam bath for 1 hour. The volatiles are 
evaporated ia v^^Q to give 1.53 g of the desired 
product as an oil. M'*'=346 as methyl ester. 

RoferencP Kxamole 241 

bfnzQate 

A mixture of 5.0 g of 2- (phenylmethyl) benzoic 
acid in 5.0 ml of thionyi chloride is heated on a steam 
bath for 1 hour. The volatiles are evaporated iz Yt^Z'^^ 
to give 5.70 g of an oil. A 2.85 g portion cf the above 
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oil in 25 ml of methylene chloride is added to a 
solution of 50 ml of methylene chloride containing 1.85 
5 g of methyl 4-ainino-2-chloroben2oate and 1.65 g of N,N- 

diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHCOa and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
10 hydrous magnesium silicate two times and hexane added to 

the filtrate at the boil to give 2.96 g of the desired 
product as a crystalline solid, m.p. 133-13£'C. M+=380. 

Msthvl 4-f r f^-PhPnyTtriPrHvi ^K^n TnvllPT.^-nr.i--;. 

15 met hoxvhf.r^ 7^1^1-0 

A solution of 2.85 g of 2- (phe.nyinet.hyl) - 
benzoyl chloride in 25 ml of methylene chloride is added 
cropwise to an ice cold solution of 1.84 g cf methyl 4- 
£mino-3-methoxyben2oate and 1.61 g of N.N-diisopropyl- 

20 ethylamine in 50 ml of methylene chloride. The reaction 

mixture is stirred at room temperature for IS hours and 
washed with water, sacurated aqueous NaHCO, and the 
crganic layer dried (Na2S04 ) . The organic layer is 
passed through a pad of hydrous magnesium silicate and 
hexane added at the boil to give 2.2 g of the desired 
product as a cryscalline solid, m.p. 129-131**C. M'^rSTG. 

A mixture of 2.8 g of methyl 2-chloro-4- ( ( (2- 
Phenylmethyl) benzoyl Jaminobenzoace in 75 ml cf absolute 
ethanol and 1.84 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. Water is added to obtain a 
solution which is extracted with methylene chloride. 
The aqueous phase, is acidified with acetic acid and the 
resulting solid collected and dried vactro at 80**C to 
give 2.6 g of the desired product as a crystalline 
solid, m.p. 184-187**C. M*Hs:366. 
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3-MetihQXV-4-r r (2-Dhenvlmet:hvl)ben^Qvn£minQlbgngnaro 
A mixture of 2.05 g of methyl 4- [ [ (2-phenyl- 
methyl)ben2oyl)amino] -3-methoxyben2oate in 75 ml of 
absolute ethanol and 1.4 ml of 10 N sodium hydroxide is 
* heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The agueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
varun at 80**C to give 1.87 g of the desired product as a 
crystalline solid, m.p. 176-178*'C. M'^H=362. 

3-Met!hQXV"4~ r f (2-phenvlmet:hvl ^ benzovll ^.r.inol benzoyl 

ChlQrias 

A mixture of 1,71 g of 3-methoxy-4- [ ( (2- 
phenylmethyl) benzoyl! amino! benzoic acid i.-: 2.0 ml of 
thionyl chloride is heated on a steam bath under Argon 
for 1 hour and hexane added. The resulting solid is 
collected and dried to give 1.71 g cf the desired 
product as a crystalline solid, m.p. 130-135*C. M*=376 
as the methyl ester. 

Reference Example 24<? 

r4 * - fTrif luQrometihvl) -1.1* -binhenvl T -2-C5rbQnvl Chloridg 

A mixture of 5.0 g of 4 * - ( trif lucromethyl) - 
Il,l*-biphenyll-2-carboxylic acid in 5.0 mi cf thionyl 
chloride is heated on a steam bath under Argon for 1 
hour and hexane added. The resulting solid is collected 
and dried to give 5.36 g of the desired product as a 
colorless oil. M*=280 as methyl ester. 

Rfitfirftnce Exaniple 247 

Mg>t^hvl 2->ChlQro-4-r ( [4 ' - f r_rif luoromerhvl^ n .1'- 
binhenvl 1 carbonvl ) amino 1 benzQar:^ 
A solution of 3.13 g of (4 • - ( trif luoromethyl) ■ 
[1, 1 ' -biphenyll -2-carbonyl chloride in 25 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.84 g of methyl 4-aminobenzoare and 1.43 g 
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of N,N-diisopropylethylainine in 50 ml of methylene 
chloride. The reaction mixture is stirred at room 
temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) • The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.36 g of the desired product as a 
crystalline solid, m.p. 164-165*'C. M+=396, 

3-Methoxv-4- r f r4 ' ■ f tri f 111^.-r^^f>^hv1 ) n i ■ -K jph^rivT i 
carbonvl) amino 1hA n2ov-> rhin^-^^o 
A mixture of 2.0 g of 3-methoxy-4- [ ( f 4 • - 
{ trif luoromethyl ) [ 1 , 1 • -bipheny 1 ] -2 - 

carbonyl) amino) benzoic acid in 20 ml of thionyl chloride 
is heated on a steam bath under Argon for 1 hour and 
hexane added. The resulting solid is ccllected and cried 
to give 1.92 g of the desired product as a crystalline 
solid, m.p. 136-138**C. 

c^rhonvl > ?mir>o H"or>^^.> tr-^/^ 
A mixture of 3.78 g of methyl 3- methcx-y'4 - 
[ ( [4 ' - trif luoromethyl) 11,1' -biphenyl] -2-carbonyl ) amino) - 
benzoate in 75 ml of absolute ethanol and 2.20 mi of 10 
N sodium hydroxide is heated on a steam bath for 2 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
acidified with acetic acid and the resulting solid 
collected and dried vagtio at 80*C to give 3.45 g of 
the desired product as a crystalline solid, m.p. 213- 
215^C. 

ReferenrP Fx^mnio 0^0 

A solution of 3.56 g of [4 (trif luoro- 
methyl) [1 , 1 ' -biphenyl] -2-carbonyl chloride in 25 ml of 
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methylene chloride is added dropwise to an ice cold 
solution of 1.81 g of methyl 4-amino-3-methoxyben2oate 
and 1.62 g of N,N-diisopropylethylaniine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHCOs and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.9 g of the desired product as a 
crystalline solid, m.p, 112-113**C. 

2-ChlQro-4- r / f 4 ' - f trif luorompr.hvl^ Fl. 1 * -binh^^nv ■ ^ 
carbonvl) amino1ben?ovl Chloride 
A mixture of 1.39 g of 2-chloro-4- [ ( [4 • - 
( tr i f luorome thy 1 ) [1,1' -bipheny 1 ] - 2 - carbony 1 ) amino ] - 
benzoic acid in 2.0 ml of thionyl chloride is heated cr. 
a steam bath for 1 hour. The reaction mixture is 
concentrated to a residue ia vacuo to a residue. Cold 
hexane is added to the residue and che solid ccllectec 
and dried to give 1.39 g of the desired product. 

2-ChlorO"4- r f r4 ' - ^ trif luornmp^hvl ^ ri . i * -bir'hftnvl ^ -y- 
carbonvl)aminn1hpr>.,nic p^jd 

A mixture of 3.83 g of methyl 2-chloro-4- 
C { { 4 • - ( trif luoromethyl ) ( 1 , 1 * -biphenyl J -2 -carbony 1 ) - 
aminojbenzoate in 75 ml of absolute ethanol and 2.20 ml 
of 10 N sodium hydroxide is heated on a steam bath for 3 
hours. Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
acidified with acetic acid and the resulting solid 
collected and dried in vacuo at 80°C to give 3.42 g of 
the desired product as a crystalline solid, m.p. 187- 
189^C. 
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^ Reference E:cample 253 

biPhenvl 1 -2 -carbonvl ) amino } benznarp 
A solution of 3,56 g of [4 • - (trif iuoromethyl) - 
[!,!• -biphenyl] -2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.86 g of methyl 2-chloro-4-aininoben2oate 
and 1.6 g of N,N-diisopropylethylamine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room tenrperature for 18 hours and washed with water « 
saturated aqueous NaHC03 and the organic layer 
dried <Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate (3X) and hexane added 
to the filtrate at the boil to give 4.0 g of the desired 
product as a crystalline solid, m.p. 130-132^C. 

Referencp Example 
4 - r { f 4 ' - (Tri f Inoi-nino r hvl ) T 1 . 1 ' - 
biPhenvl 1 carhonvl ^ aminnl benzoic r 
A mixture of 3.0 g of methyl 4- [ { {4 • - (cri- 
f luoromethyl) [1,1 • -biphenyl] -2-carbonyl)aminolbenzoate 
in 75 ml of absolute ethanol a!nd 2.0 ml of 10 M sodium 
hydroxide is heated on a steam bath for 3 hours. Water 
is added to obtain a solution which is extracted with 
methylene chloride. The aqueous phase is acidified with 
acetic acid and the resulting solid collected and dried 
in yacUQ at 80°C to give 2.93 g of the desired product 
as a crystalline solid, m.p. 243-245*C. M*«385. 

Reference liixamplf? 2fS'7 

Methvl g-r f^- ^^-Mpt-hvlnvriHinv l^carbonvnaminoirvridinA-. 

3-carboyylate 
To a stirred solution of 3 g of methyl 6- 
aminopyridine-3-carboxylate and 4 ml of N,N-ciiso- 
propylethylamine in 100 ml of methylene chloride is 
added dropwise a solution of 6.4 g of 2-methylpyridine- 
3-carbonyl chloride in 25 ml of methylene chloride. The 
reaction mixture is stirred at room temperature for 2 
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hours and quenched with water. The organic layer is 
washed with water, dried (MgS04 ) , filtered and evaporated 
ia vacuo to a residue which is stirred with ether and 
the resulting solid collected and air dried to give 6.8 
g of the desired product- M'>'=390. 

Reference ExamnlP 7^^ 

carboxvlir Acid 
To a solution of 6.5 g of methyl 6-[[3-(2- 
mechy Ipyridinyl ) carbonyl ] amino ] pyridine-3 -carbcxy late in 
100 ml of 1:1 tetrahydrofuran: methyl alcohol is added 20 
ml of 5N NaOH. The reaction mixture is stirred 
overnight and evaporated in vacuo to a residue. The 
residue is dissolved in water and neutralized with 
acetic acid. The separated solid is filtered and air- 
dried to give 3.0 g of the desired produce. M'^=257. 

Methvl r f r 1 . 1 ' ->Biphenvl 1 -2-carbQnvl ) aminni -rvridino-7 - 

To a solution of 1.5 g of methyl 6-amino- 
pyridine-3-carboxylate in 100 ml of methylene chloride 
is added 3 ml of N, N-diisopropylenhylamine ac room 
temperature. To the stirred reaction mixture is slowly, 
added a solution of 2.5 g of [1, 1 ' -biphenyl] -2-carbonyl 
chloride. The reaction mixture is stirred at room 
temperature for 4 hours and then quenched with water. 
The organic layer is washed well with water and dried 
over anhydrous MgS04, filtered and evaporated in vacuo 
to a solid residue. The residue is stirred with ether, 
filtered and dried to give 3.0 g of the desired 
product :M'*'=332. 

Reference E?^amplg 258 

f;..r f n . V -Rinhgnvll-2-rarhnnvl)aTninQlnvridin^-3- 

carbQKYlic ftcid 

To a stirred solution of 2.5 g cf methyl 6- 
[{(1.1' -Biphenyl 1-2 -carbonyl) amino] -pyridine-3- 
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carboxylate in 50 ml of 1:1 tetrahydrofuran: methanol is 
added 10 ml of 5N sodium hydroxide and the mixture 
stirred at room temperature for 16 hours. The reaction 
mixture is concentrated in vacuo to a residue which is 
•dissolved in water and neutralized with acetic acid. 
The separated colorless solid is filtered and air dried 
to give 2.0 g of the desired product :M+=3 18. 

ExamolP 1 

N-f4>r f4.S>Dihvnronvra7nlof^.4~d1^hi ^nor3.2->hlA?PnnT^- 
6 flH)-vl1carbonvllphpnv1l -2>rhlrrn-4-flunrnhpn7PTT>i rip 
To an ice bath cooled mixture of 296 mg of 6- 
( 4 -amincbenzoyl ) - 1 . 4 , 5 , 6 - te trahydropyrazclo [ 3 , 4 -^j - 
thieno(3,2-b]a2epine in 3.5 ml of methylene chloride is 
added 417 ^il of triethylamine followed by a solution cf 
483 mg cf 2-chloro-4-f luorobenzoyl chloride in 1.5 ml of 
methylene chloride. The reaction mixture is stirred at 
room te-mperature for 18 hours under argon. An addi- 
tional 40 ml of methylene chloride is added fcllowed by 
20 ml of water. The organic layer is washed with 20 ml 
each of 2N citric acid, IM NaKC03 ^nd brine. The 
organic layer is dried (Na2S04), filtered through 
hydrous magnesium silicate and the filtrate evaporated 
in Y.agUP to give a residue which is crystallized ^ from 
ethyl acetate :hexane to give 520 mg cf a white solid. 
To a suspension of 340 mg of the preceding compound in 5 
ml methanol is added 1.2 ml of IN NaOH. The reactants 
are stirred at room temperature for 1 hour. The 
reaction mixture is evaporated in vacuo to a residue 
which is diluted with 100 ml of ethyl acetate and 
filtered. The filtrate is washed with 30 ml each of 
water, brine and dried (NaS04). The organic layer is 
passed through a. pad of hydrous magnesium silicate. The 
filtrate is evaporated in vacuo to a residue which is 
stirred with ethyl acetate rhexane to give 255 mg of 
white crystalline solid, m.p. 258-266'*C. 
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Examnle 2 

K-r4--r f4.S-DihvdrQDvragolQn .4-dlthienQf^ .2-h1P.zg?M:r>- . 
fi{lH)-vnrarbQnvl1phenvl ]>^-fiunrr>>:P.-mpi-hvihen2amido 
, To an ice bach cooled mixture of 297 mg of 6- 
|4-aminoberizoyl) -1, 4, 5, 6-tetrahydropyrazolo[3 , 4-^] - 
thienot3,2-lilazepine in 3.5 ml of methylene chloride is 
added 417 \il of triethylamine followed by a solution of 

432 mg of 2-methyl-5-f luorobenzoyl chloride in 1.5 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. An addi- 
tional 50 ml of methylene chloride is added followed by 
20 ml of water. The organic layer is washed with 20 ml 
each of 2N citric acid, IM NaHC03 and brine. The 
organic layer is dried (Na2S04), filtered through 
hydrous magnesiijm silicate and the filtrane evaporated 
in vag^uo to give 570 mg of a foam residue. To a sus- 
pension of 564 mg of the preceding compound in 4 ml of 
methanol and 4 ml of tetrahydrofuran is added 2.0 ml of 
IN NaOK. The reactants are stirred at room temperature 
for 2 hours. The reaction mixture is dilutee with 2 ml 
of IN HCl and evaporated in vg^cuo to a residue which is 
partitioned between 50 ml of ethyl acetate and 20 ml of 
water. The resulting solid is collected, washed with 
ethyl acetate and dried to give 305 mg of the desired 
product as white crystals, m.p. 310-212'*C. 

Examnlo ^ 

N- f 4> f f 4 . 5-DihvdropvrazQlor3 . 4--d1 t:hio^r> f ? . ?^bl a^enin- 
f flT|>>vl)garbonvn >3-chlorQPhenvn-g-f lMoro-2- 
methv Iben^ ami d e 
To an ice bath cooled mixture of 3 45 mg of 6- 
(2-chloro-4-aminobenzoyl) -1, 4, 5,6-tetrahydropyra2olc- 
[3, 4-d]thieno[3,2-lj]azepine in 3.5 ml of methylene 
chloride is added 417 |xl of triethylamine is added a 
solution of 432 mg of 2 -methyl- 5- f luorobenzoyl chloride 
in 1.5 ml of methylene chloride. The reaction mixture 
is stirred at room temperature for 18 hours under argon. 
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hn additional 40 ml of methylene chloride is added 
followed by 20 ml of water. The organic layer is washed 
with 20 ml each of 2N citric acid, IM NaHCOs and brine. 
The organic layer is dried (Na2S04), filtered through 
hydrous magnesium silicate and the filtrate evaporated 
in vacuo to give a foam residue. To a solution of 800 
mg of the preceding compound in 4 ml methanol and 4 ml 
of tetrahydrofuran is added 2.7 ml of IN NaOE. The 
reactants are stirred at room temperature for 1,5 hours. 
The reaction mixture is neutralized with IN KCl and 
evaporated in vacuo to a residue which is diluted with 
50 ml of methylene chloride and water and then filtered. 
The collected solid is dried at 60*^0 to give 275 mg of 
the desired product as an off-white solid, m.p. 310- 

6 (IH) -vl ) rarhonvl 1 >^>r hln-rnnHpnvl \ ^^^rhA n^-^n^l ~ 

To an ice bath cooled mixture cf 345 mgof6- 

(2-chloro-4-aminoben2oyl) -1. 4,5, e-tetrahydropyrazolo- 
[3, 4-iij thieno[3,2-h]a2epine in 3.5 ml of methylene 
chloride under argon is added 417 ^il of triethylamine 
followed by a solution of 482 mg of 2-f lucro-5-chlorc- 
benzoyl chloride in 1.5 ml of methylene chloride. The 
reaction mixture is stirred at room temperature for IS 
hours under argon. An additional 40 ml of methylene 
chloride is added followed by 20 ml of water. The 
organic layer is washed with 20 ml each of 2N citric 
acid, IM NaHC03 and brine. The organic layer is cried 
(Na2S04), filtered through hydrous magnesium silicate 
and the filtrate evaporated in vaci^Q to give 650 mg of 
the desired product as a solid residue. To a solution 
of 500 mg of the preceding compound in 4 ml methanol and 
4 ml of tetrahydrofuran is added 1.51 ml cf IN NaOK. 
The reactants are stirred at room temperature for 18 
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hours. The reaction mixture is neutralized with IN HCl 
and evaporated in vacuo to a residue which is diluted 
with 50 ml of chloroform and washed with water, brine 
and dried (Na2S04) . The organic layer is passed through 
a pad cf hydrous magnesium silicate. The filtrte is 
evaporated in vacuo to a residue which is crystallized 
from ethyl acetate containing ethyl alcohol. The 
collected solid is dried to give 215 mg of the desired 
product as an off white solid, m.p. 282-288®C. 

Examrtlg 

N- r4- r U . S~DihvdrQ-2-met:hvlpvra?olc' f ? , rhieno f 3 . 2~b'' - 
a?ppin>^ (2H1>vllcarbQnvl1nhenvll2,4>dinhlornben?amido 
To an ice bath cooled mixture of 290 mg of 
2.4,5, 6-tetrahydro-2-methyi-6- (4-aminobenzcyi)pyrazolo- 
[3 . 4-^] thieno [3 . 2~i] azepine in 4.0 ml of methylene 

chloride and 2.0 ml of dioxane under argcn is added 186 
^1 of triethylamine followed by 156 ill of 2, 4-dichloro- 

benzoyl chloride. The reaction mixture is stirred at 
room temperature for 18 hours under argon. The reaction 
mixture is evaporated in vacuo to a residue which is 

dissolved in 50 ml of methylene chloride and washed with 
20 ml each of water, IN NaHC03, 2N citric acid and 
brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is concentrated in vacuo to give 
a foam residue which is crystallized from ethyl acetate 
to give 330 mg of the desired product as a white 
crystalline solid, m.p. 265-267**C. 

gxamnle 6 

M- f 4- r r4 . S~Dihvdro-2-mg^hvlpvra7olo n , 4 -d^ -i onn ^ 3 . 2-bl - 
azenin- ^ ( 2H) 11 carbonvl 1 phenyl 1 cvclchexanP rarboxamide 
To an ice bath cooled mixture of 260 mg of 

2,4, 6-tetrahydro-2-methyl--6- (4-aminobenzoyl)pyra2olo^ 
[3. 4-d] thieno[3,2-li]azepine in 4.0 ml of methylene 

chloride and 2.0 ml of dioxane under argon is added 168 

jil of triethylamine followed by 134 ^1 cf cyciohexane- 

carbonyl chloride. The reaction mixture is stirred at 
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room temperature for 18 hours under argon. The reaction 
mixture is evaporated jji vacuo to a residue which is 
dissolved in 50 ml of methylene chloride and washed with 
20 ml each of water, IN NaHCOs, 2N citric acid and 
brine. The organic layer is dried INa2S04) and 
filtered* The filtrate is passed through a pad of 
hydrous magnesium silicate and the filtrate concentrated 
in varuQ to give a residue which is crystallized from 
ethyl acetate to give 185 mg of the desired product as a 
white crystalline solid, m.p. 240-242**C. 

Examnlo T 

M- f 4 - r f 4 . Fi-DihvdronvrazQlo f 2 . 4-di rhieno r 2 . 2-b1 a?gpin- 
f; ( 2H) -vl 1 carbonvl 1 phenyl 1 -mgr:hvlbgr:?5midg 

To a solution of 400 mg cf 6- { 4-aminobenzoyl) - 
1,4,5, 6-tetrahydropyra2olo(3,4-d) thienol3,2-b)a2epine in 
12.0 ml of dioxane under argon is added 65 mg of sodium, 
hydride (60% in mineral oil> . After stirring for 15 
minutes, 176 \ll of o-toluoyl chloride is added. The . 

reaction mixture is stirred at room temperature for 18 
hours under argon. The reaction mixture is evaporated 
in vacuo to a residue which is dissolved in 40 mi of 
methylene chloride and washed with 20 ir.i each cf water 
and brine. The organic layer is dried (Na2S04) and 
filtered. The filtrate is concentrated in vacuo to give 
a residue which is purified by chromatography on silica 
gel plates by elution with 1:1 ethyl acetate rhexane 100 
mg of JJ-[4-( [4.5-dihydra-2-(2-methylben2oyl)pyra2olo- 
t 4 , 3 -dJ thieno [3 , 2-ti) azepin-e (2H) -yl ] carbonyl ] phenyl- 2 - 
methylbenzamide as a white foam and 200 mg of the 
product as a white foam. 

£K,amplg .S 

N- r 4~ f f 4 . S-DihvdropvrazQio F3 . 4-dlpvrido r3 . 2~b1 a^epin- 
f 1 w ) -V n carbon v 1 1 ohenv 1 1 - 5 - f luoro - 2 -mer.hv 1 benz amide 
As described for Example 2, 2 mmol of 6-(4- 
aminobenzoyl) -1,4,5, 6-tetrahydropyra2olo [3 . 4-^1 pyrido- 
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[3,2-li]a2epine is reacted with 2.2 ininol of 5-fluoro-2- 
methylbenzoyl chloride to give the product as a solid. 

As described for Example 8, the following 
compounds are prepared, 

ExaTnnIP o 

N>r4-r M.5'DihvdrQnvrsgn1n^?.d-^i1nv^^^ don,:)^h1fl7fi;^ip- 
6 (IH) -Vl) carbonv! 1nhPn^/1 1 luorn^S -chlorobPntrpTni Ho 

Example in 

N"f4-f (4.S-Dihvdropvra2Qlon.4-dipvrir^ n n.:>-hiprpnin> 

6 (lH)-vl)rarbonvn-?> ghinr'nr>hPnvn-e;--PiTiorn-?^ 

Examnlo n 

M- f 4 - f f 4 . 5 hvdrQDvraT nlo r 1 . ii i rv-i do f ^ . 2 -b1 P,?on i n - 
6 (IH^ -vl ) carbonv 11 Phony 1 l -2-^hlnr;:;rvridine-j> -carbnxamino 

Examn 1p 

N- rS- f ^4 . S-Dihvdronvra Tnlnf^ ^-di r^vriqr> f 3 . 2-b1 P.-rpni n, 
f riHl -v1 > carbnny] ] -2>nvr^ ninvi 1 -'^-f luoro-?- 
me t: hv 1 bgn^ m i CI 
To a solution of 2 mmol 1 , 4 , 5 , 6-tetrahycro- 
pyrazoio[j,4-fi)pyrido[3.2-li)azepin€ and 10 mmol cf 
triethylamine in 25 ml of dichloromethane is added 4.2 
mmol of 6-( (5-fluoro-2-methylben2cyi)aminolpyrlGin€-3- 
carbonyl chloride. After stirring over the mixture is 
workea-up as described for Example 1 and the initial 
solid treated with IN NaOH in methanol as described for 
Example 1 to give the product as a solid. 

Examnlo 1? 

N- r 5- r (4. S-nihvdropvra7n1 of . 4■f1^^^^ ipnnn P^blag^Pin^ 
6 f 1H> >vl ) rarbnnvl 1 - ?-pvridinvll >?>f lurrr)-2- 
methvlbPn^amioP 
To a solution of 2 mmol cf 1, 4 , 5, 6-tetra- 
hydropyra2olo(3,4-d] thieno[3.2-i2]a2epine and 10 mmol of 
triethylamine in. 25 ml of dichloromethane is added 4.2 
mmol of 6-[ (5-f luoro-2-methylben2oyl) aminolpyridine-3- 
carbonyl chloride. After stirring overnight, the 
mixture is worked-up as described for Example 1, and the 
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initial solid created with IN NaOH as described for 
Example 1 to give the product as a solid. 

Examnlp 14 

N-r4 - r (4. lQ-Dihvdro-5H-PvridQn .:?.^bl^ hien^f:?.^-p1a?eniP■ 
5-vl)c5rboT^vn-3^chlnrnnhpT^Y^ l^^-tlnnrrv^:?^ 

mftt.hYlhfnrfiniiylf 

To a solution of 2 mmol of 5- (2-chloro-4- 
aminobenzoyl ) - 4 , lO-dihydro-Sfi-pyrido [3 , 2-bl thieno- 
[2,3-£]a2epine and 10 nunol of triethylamine in 25 ml of 
dichloromethane is added 2.1 mmol of 5-f luoro-2-methyl- 
benzoyl chloride. After stirring at room temperature 
overnight, the mixture is washed with H2O. IM NaHC03 and 
brine • The solution is dried (Na2S04) and the solvent 
removed to give the product as a solid, 

N- f 4" r f A . 10-Dihvdro-5H-PvridQ f ? . r higno f " . 2 5zgr?ir- 
5-vl^carhonvl 1 --^ -rhlnrnnhpr. vn -g-f i,jcrr->2- 
methvlhpn^pminp 

To a solution of 2 mmol of 5- (2-chloro-4- 
aminobenzoyl ) -6 , 10-dihydro-5ii-pyrido [2 , 2-^] chieno- 
[3 , 2-^]azepine and 10 mmol of triethylamine in 25 ml of 
dichloromethane is added 2.1 mmol of 5-f luoro-2-methyl- 
benzoyl chloride. After stirring at room temperature 
for 16 hours, the solution is washed with H2O, IM NaKC03 
and brine. The solution is dried (Na2S04) and the 

solvent removed to give the product as a solid. 

ExamnlP 1^ 

N- r 4 ~ r ( 4 . 5-DihvdropvragolQ n . A ^ri 1 nvrido r 2 . 1 >h1 agepin* 
6(lH)-v1 )rRrhonvllphenvll-^~flnm-n-2-mgthvlber.2amido 
As described for Example 1, a solution of 2 
mmol of 4- (4-aminobenzoyl) -4, S-dihydropyrazolo (3,4-d]- 
pyridoI2,3-b]azpeine and 10 mmol of triethylamine is 
stirred with 4.2 mmol of 5-f luoro-2-methylbenzoyl 
chloride in dichloromethane to give a solid. The solid 
is stirred with IN NaOH in methanol and the mixture 
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worked-up as for Example 1 to give the product as a 
solid. 

N- rs-r f4. S-DihvdrQPvrazolon '-bl5?Pnin - 
6 (1H> -vl) carbonvH -2-nvridinvl 1 lunrn-P* 

As described for Example 13. 4,5-dihydro- 
pyrazolo[3,4-d]pyrido(2,3-b]a2epine is reacted with 6- 
[ { 5 - f luoro- 2 -methy Ibenzoy 1 ) amino ] pyridine -3 - carbony 1 
chloride to give the product as a solid. 

6 ( 1H> -Vl ) carbonvl 1 phenyl 1 f 1 . l > ,h^:rnop.vi ^ ^rprbrvg^m- no 
As described for Example 1, a solucion of 2 
mmol of 4- (4-aminoben2oyl) -4 , 5-dihydropyrazolo [3 , 4-^] - 
pyridoI2,3-i2]a2epine and 10 mmol cf triethylamine is 
stirred with [1, 1 ' -biphenyl) -2 -carbony 1 chloride in 
dichloromethane for 16 hours at room temperature. The 
initial solid is stirred with IN NaOK in methane! as 
described in Example 1 to give the produce as a solid. 

^ 5- ^ M . ^~!^ihvdropvr5:!olo n . 4-d'> rvrid^ ^ 2 . !: -b « ^zgpir?- 
6 (IH) >vl)carbQnv n >2-pvridinvT 1 . T ' -binhonyi t--?- 

As described for Example 13. a solution of 2.0 
mmol of 4,5-dihydropyra2olol3,4-(a]pyrido[2,j-ii]a2epine 
and 10 mmol of triethylamine is stirred with 4.2 mmol of 
6- t (5-f luoro-2-methylb€n2oyl)amino]pyridine-3rcarbonyl 
chloride in dichloromethane at room temperature for 16 
hours to give the product as a solid. 

Example 20 

N-r4-r U.S^Dihvdronvra?n lof3 . 4>dl rvrido r 2 . ? -b1 a^gpin- 
6 f IH) -vl)carbonvll -l^nhen vll >S-f lucro>2>m^*:hvlber:2amide 
As described for Example 2, a solution of 2 
mmol of 4- (2-chloro-4-aminoben2oyl) -4, 5-dihycropyra2cio- 
(3 . 4-d]py2rido[2, 3-li]a2epine and 10 itlt.cI cf trierhyiamine 
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is stirred with 4,2 nrniol of 5-f luoro-2-inethylbenzoyl 
chloride in dichloromethane ac room temperature to give 
a solid. The solid is stirred with IN NaOH in methanol 
as described for Example 2 to give the product as a 
solid. 

The following compounds are prepared as 
described for Example 1 (Table A) . 

Table A 
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tr 

n. 




S-CH3 
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n 


n 


n 


TJ 

n 


Cl 


131 




H 




17 

n 


n 


XJ 

n 


132 


CF3 


H 


H 


H 


H 


Cl 


133 


CF^ 


K 


F 


H 


jj 


K 


134 


CF3 


K 


F 


H 


K 


Cl 


135 


Cl 


H 


H 


p 


u 


H 


136 


Cl 


H 


H 


F 


H 


Cl 


137 


NO2 


K 


K 


K 




H 


138 


N02 


H 


K 


K 


K 


Cl 


139 


NK2 


K 


H 


H 


H 




140 


NK2 


H 


H 


H 


K 


Cl 
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CI 
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CI 
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K 




OCH3 


11 
n 
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n 




145 


CI 


CI 


H 


H 


H 


H 


146 


CI 


CI . 


H 


H 


H 


CI 


147 


CF3 


H 


H 


K 


p 


H 


148 


CI 


CI 


H 


CI 


H 


H 


149 


NHCH3 


H 


H 


H 


H 


H 


150 


NHCH3 


H 


H 


n 




CI 


151 


H 


CF3 


H 


H 


H 


H 


152 


H 


CF7 


H 


H 


H 
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153 


CH3 


K 


H 


H 


H 


C 


154 


CH3 


H 


H 


H 


H 


N 


155 


CH3 


H 


H 


CH3 


H 


c 


156 


CI 


H 


H 


H 




c 


157 


CI 


H 


H 


H 


Cl 


c 


158 


CI 


H 


H 


H 


H 


N 


159 


CI 


H 


Cl 


K 


H 


c 


160 


CI 


H 


Cl 


H 


H 


N 


161 


CI 


H 


H 




H 


c 


162 


-OCH-^ 


K 


H 


K 


H 


c 


163 


-OCH-^ 


K 


H 


H 


K 


N 


164 


-0CH3 


H 


H 


Cl 


H 


c 


165 


-0CH3 


H 


H 


-OCH3 


H 


c 


166 


-0CK3 


K 


H 


-OCH3 


H 


N 


157 


-0CH3 


H 


K 


Cl 


H 


N 


168 




c 


H 


u 


H 


c 


169 


H 


F 


u 
*• 






N 


170 




-CH7 




tr 


H 


Q 


171 


01 


Cl 




H 


H 


Q 


172 


Cl 


Cl 


u 

n 




H 


M 


173 


p 


cl 


U 

n 


p 


H 


(2 


174 


p 


}l 


n 


u 


n 




175 


-SCH3 


H 


H 


H 


H 


c 


176 


-SCH3 


H 


H 


H 


H 


N 
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F 


H 


H 


Cl 


H 


C 


178 


F 


H 


H 


Cl 


H 


N 


179 


F 


H 


H 


H 


Cl 


C 


180 


H 


-CF3 


H 


K 


H 


c 


181 


K 


•CF3 


K 


K 


H 


N 


182 


CF3 


H 


H 


K 


H 


C 


183 


-0CF7 


H 


F 


V 


H 


C 


184 


CH3 


H 


K 


p 


u 


C 
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As described for Exaxiiple 5. Che following 
compounds are prepared (Table E) . 




E x ; Ho 


n 


R2 




^4- ^ 






185 


CH3 


H 


w 


K 






186 


CKi 


H 


H 


F 


K 




187 


CHi 


F 


H 


K 






188 


CH2Ph 


H 


H 


K 




Cl 


189 


CI 


K 


H 


H 


H 




190 


F 


H 


F 


K 


K 




191 


Br 


H 


H 


H 






192 


CI 


H 


F 


H 


H 


K 


193 


Ph 


H 


H 


H 


K 




194 


CI 


H 


K 


Br 


K 


y 


195 


CH-^ 


H 


H 


H 


u 


Er 


196 


CHl 


H 


K 


F 


IT 


Cl 


197 


CI 


H 


H 


Cl 


H 




198 


CH-^ 


CH-^ 


u 


H 


tr 




199 


CI 


H 




F 


i: 
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200 


CI 


H 


H 


CFl 


K 


K 


201 


CI 


H 


H 


H 


F 


H 


202 


CI 


H 


H 


H 


Cl 


H 


203 


CI 


H- 


H 


F 


H 


K 


204 




H 


H 


H 


H 


H 


205 


s 


H 


H 


H 


H 


H 




Lri 7 


H 


H 


H 


CH? 


w 


207 


CI 


H 


H 


F 


H 


Cl 


O A O 

208 


CI 


H 


F 


H 


H 


Cl 


209 


CI 


Cl 


H 


H 


H 


H 


210 


cl 


K 


K 


Cl 


H 





• 211 


-OCH3 


H 


H 


H 


K 


— £i — 


212 


OCF"^ 


H 


K 


H 


K 


— — 


213 


-CF3 


H 


H 


H 


H 




214 


Cl 


Cl 


u 


Cl 


H 


K 


215 


-SCKl 


H 


H 


H 


H 




216 


Cl 


H 


NO 9 


K 


H 





217 


CH'^ 


H 


H 


CHI 


K 




218 


F 


H 


H 


Cl 


H 


K 


219 


cl 


H 


K 


NH2 


K 




220 


F 


CF3 


H 


H 


K 




221 


-OCH3 


H 


H 


Cl 


K 


u 


222 


Cl 


H 


H 


-SCH3 


H 


E 


223 


r 


H 


H 


K 


CF3 




224 


F 


H 


CF3 


H 


H 


K 


225 


CF3 


H 


F 


H 


H 


K 


226 




H 


H 


K 


H 




227 




H 


H 


H 


V 


y 


228 


Cl 


H 


NHo 


K 
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As described for Exair^le 5, the following 
compounds are prepared (Table F) . 



10 



15 




20 



25 



25 



Ex .No 


Kl 










-'•rX ■■■■ 


229 


CHl 


H 


H 


H 


H 


H 


230 


CHi 


H 


H 


F 


K 


i: 


231 


CHl 


F 


H 


K 


K 


K 


232 


CH9Ph 


H 


K 


H 


H 


CI 


233 


CI 


H 


H 


K 


H 


H 


234 


F 


H 


F 


H 


K 


K 


235 


Er 


H 


H 


H 


K 


H 


236 


CI 


H 


F 


H 


K 


H 


237 


Ph 


H 


K 


H 


H 




238 


CI 


H 


H 


Br 


K 


u 


239 


CH3 


H 


H 


H 


K 


Br 


240 


CH3 


H 


K 


F 


H 


CI 


241 


CI 


H 


H 


CI 


K 


u 


242 


CH3 


CH3 


H 


K 


K 




243 


CI 


H 


H 


F 


K 
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10 



15 



20 



25 



30 



35 



244 


CI 


H 


H 


CF3 


H 


K 


245 


CI 


H 


H 


H 


F 


K 


246 


CI 


H 


H 


H 


Cl 


K 


247 


CI 


H 


H 


F 


H 


H 


248 


N 


H 

- 


H 


H 


H 


H 


249 




H 


H 


H 


H 


H 


*; D u 


CHl 




u 
n 


ZJ 

n 


UK3 




4^ Z3 J. 


r 1 


rl 


M 


r 


H 


Ci 




rl 


rl 


r 


H 


H 


cl 




Cl 


CJ. 


H 


H 


H 


K 


254 


Cl 


K 


H 


Cl 


K 


K 


'ICC 

255 


-OCK3 


H 


H 


H 


H 


K 


^ r f 
256 


OCF^ 


H 


H 


K 


K 


u 


257 




H 


H 


u 


H 


K 


258 


Cl 


Cl 


H 


Cl 


H 


K 


259 


-burn 


H 


H 


K 


H 


K 


260 


Cl 


H 


NO 2 


u 


H 


K 


OCT 

2bl 


Un < 


H 


H 


CK'^ 


H 


K 


2 o2 


F 


H 


H 


Cl 


K 


K 


2 0^ 


Cx 


H 


H 


NH2 


H 


K 


Z D 


tr 

r 




tt 
n 


H 


H 


H 


265 


-OCH3 


H 


H 


Cl 


H 


K 


256 


Cl 


H 


H 


-SCH3 


H 


H 


2S7 


F 


K 


K 


. K 


CF? 


H 


268 


F 


H 


CF3 


H 


H 


H 


269 


CF3 


H 


F 


H. 


H 


H 


270 


NO2 


k 


H 


H 


H 


K 


271 


F 


H 


H 


H 


K 


u 


272 


Cl 


H 


NH2 


v 


K 
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As described for Example 2, the following 
compounds are prepared (Table G) . 

Table g 




Bxr.Mo 














273 


CH7 


K 


K 


H 




K 


274 


CHl 


K 


H 


F 


w 


H 


275 


CHl 


F 


H 


H 


H 


K 


276 


CH9Ph 


H 


H 


H 


H 


Cl 


277 


CI 


H 


H 


H 


K 


K 


278 


F 


H 


F 


H 


H 


H 


279 


Br 


H 


H 


H 


u 


H 


280 


CI 


H 


F 


H 


K 


K 


281 


Ph 


H 


H 


H ■ 


H 


K 


282 


CI 


H 


H 


Br 


K 


H 


283 


CH3 


H ' 


H 


H 


• H 


Er 


284 


CH3 


H 


K 


F 


H 


Cl 


285 


CI 


H 


H 


Cl 


H 


K 


286 


CH7 


CHl 


K 


K 


K 


K 


287 


CI 


K 


H 


F 


K 


H 1 
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30 



Ex.No- 


Rl 


R2 


R3 




R5 X 


288 


CI 


H 


H 


CF3 


H 


H 


289 


CI 


H 


K 


H 


F 


K 


290 


Cl 


H 


H 


H 


Cl 


H 


291 


Cl 


H 


H 




H 


K 


*i J ^ 




H 


H 




K 


H 


293 




H 


H 


H 


H 


K 


294 




H 


H 


K 


CHJ 


u 


295 


Cl 


H 


H 


F 


K 


Cl 


296 


Cl 


K 


F 


K 


K 


Cl 


297 


Cl 


Cl 


H 


H 


H 


H 


298 


Cl 


H 


K 


Cl 


H 




299 


•0CH3 


K 


K 


H 


K 




300 


0CF3 


H 


K 


H 


H 




301 


-CF3 


H 


H 


K 


ij 




302 


Cl 


Cl 


K 


Cl 


H 




303 




H 


H 


H 


t: 




304 


Cl 


K 


N02 


K 


IT 




305 


CH3 


H 


K 


CH3 


u 




306 


F 


H 


K 


Cl 


K 




307 


Cl 


K 


H 


NH2 


K 




308 


F 


CF3 


H' 


H 


K 




309 


-0CH3 


H 


H 


Cl 


K 




310 


Cl 


H 


H 


-SCH3 


H 




311 


F 


H 


•H 


H 


CF3 




312 


F 


H 


CF3 


H 


u 




313 


CF3 


H 


F 


H 


H 




314 


N02 


H 


K 


H 


K 




315 


F 


H 


H 


K 


K 




316 


Cl 


H 


NH-> 


K 
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As described for Example 2, the fcllowing 
compounds are prepared (Table H) . 

Table K 



10 



15 




20 



25 



35 



Bx.No 












X 


317 


CH3 


K 


V 


H 


I? 




219 


CK3 


IS 


K 


F 


v 




319 


CH7 


F 


H 


H 


H 


K 


320 


CH^Ph 


H 


K 


H 


u 


Cl 


321 


CI 


H 


H 


H 


}j 


H 


322 


F 


H 


F 


H 


H 




323 


Er 


H 


K 


H 


H 


H 


324 


CI 


H 


F 


H 


K 


H 


325 


Ph 


K 


■ H 


u 






326 


CI 


H 


K 


Er 


V 




327 


CH3 


H 


H 


H 


K 


Er 


328 


CH3 


H 


K 


F 


K 


Ci 


329 


CI 


H 


H 


Cl 




K 


330 


CH-? 


CH3 


H 


K 






331 


CI 


H 


K 


p 


12 


H 
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E^x.No. R2 R3 R5 X 





332 


CI 


H 


H 


CF3 


H 






333 


CI 


H 


H 


H 


p 






334 


CI 


H 


H 


H 


Cl 


H 




335 


CI 


K 


H 


F 


H 






336 




H 


H 


H 


K 


H 


10 


337 


s 


H 


H 


K 


K 


K 




338 


CH-? 


K 


H 


K 


CH-^ 






33 9 


CI 


K 


H 


• F 


H 


Ci 


Is 


340 


Ci 


K 




K 


K 


Ci 




341 


CI 


Cl 


H 


K 


H 


IT 




342 


Ci 


K 


H 


Cl 


H 






343 


-cx:h3 


u 


u 


K 


K 


u 




344 


OCF-^ 


H 


K 


K 


K 


H 


20 


345 


-CF3 


K 


H 


K 


K 


K 




34c 


CI 


Cl 


K 


Cl 


K 


V 




347 


-SCHl 


K 


K 


K 


K 


H 




348 


CI 


H 


N02 


H 


K 


H 




34? 


CH7 


H 


H 


CH3 


K 




25 


350 


F 


H 


H 


Cl 


K 


H 




351 


CI 


K 


H 


NH9 


K 


t: 




352 


F 


CF-; 


H 


H 


H 


H 




353 


-OCH3 


H 


H 


Cl 


K 




30 


354 


CI 


u 


H 


-SCH3 


K 


i: 




355 


r 


H 


H 


H 


CF3 






356 


F 


H 


CF3 


H 


K 






357 


CF3 


H 


F 


H 


u 






358 


N09 


H 


H 


K 


H 




33 


259 


F 


H 


K 










360 


Cl 


u 


NK2 


H 1 
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Example 361 

r4 - f f a . hvlnv-r^ynlnn . 4>nl fhigno f :j . :3- 

b^ a?Pnin--g (2K) -vl ) carbomrllnh^nvl 1 >2-m^t-!hvihfiri?aTniriP 

As described for Example 5, 2,4,5,6- 
tetrahydro-2-niechyl-6- (4-aininoben2oyl)pyrazolo[3, - 
thieno[3,2-b)a2epine is reacted with 2-methylbenzoyl 
chloride to give the product as crystals (from ethyl 
acetate), m.p. 257-260**C. 

Example 3fi2 

f 4 - r f 4 ■ S^DihvdroPvrazQlQ f 3 . rhi^nQ r ^ . 2-b1 a?Pni n-> 
^ f IH) -vl^ carbonyl 1 phenyl 1 f 1 . 1 * -biphgnvl^ -2-r5rhQyrg?nid^ 
As described for Example 2, 6-(4-amino- 
benzoyl ) -1. 4 , 5 , G-cetrahydropyrazolo (3 , 4-fl] chieno [2 , 2-iiJ - 
azepine (297 mg) is reacted with 0.542 g of (1,1'- 
biphenylj -2-carbonyl chloride to give 0.70 g of bis 
acylated product- A mixture of this product in 13 ml of 
"tetrahydrofuran-methanol (9:4) and 2.3 ml of 1 N NaOK is 
stirred for 18 hours at room temperature. To the 
mixture is added 2.3 ml of IN HCl and the solvent 
removed. The mixture is triturated with 50 ml of 
CK2CI2, filtered and the solid washed with CH2Ci2 and 
water to give 0.27 g of off-white crystals, m.p. 280- 
284°C. 

Example 362 

N-f 4 - r f4. g-nihvdro-6P-ignya7nlc?rg. 4-dlrhi»nr>r3 . 2-b1 - 
az^Pin-6-vl)carbQnvllphenvll-5>fluQrQ-2>methvlben2amide 

As described for Example 1, a solution of 2 
romol of 5, 6-dihydro-6- (4-aminoben2oyl) -4E-isoxazolo 
I5»4-d]thieno(3,2-li)azepine and 5 mmol of triethylamine 
is reacted with 2.2 mmol of 5-f luoro-2-methylbenzoyl 
chloride in 10 ml of dichlorome thane under argon for 16 
hours to give the product as a solid. 

The subject compounds of the present invention 
are tested for biological activity. 
Binding Ac^gp.y ro n^r Hpn;=-r,ic P.^gerro-rg 
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Rat liver plasma membranes expressing the 
vasopressin Vi receptor subtypes are isolated by sucrose • 
density gradient according to the method described by 
Leskd et al. , (1973). These membranes are quickly 
suspended in 50.0 mM Tris^HCl buffer, pH 7.4, containing 
0.2% bovine serum albumin (BSA) and 0.1 mM phenyl- 
methylsulfonylfluoride (PMSF) and kept frozen at -70**C 
until used in subsequent binding experiments. For 
binding experiments, the following is added to the wells 
of a ninety-six well format microtiter plate; 100 \il of 
100.0 mM Tris*HCl buffer containing 10.0 mM MgCl2* 0,2% 
heat inactivated BSA and a mixture of protease inhi- 
bitors: leupeptin, 1.0 mg %; aprotinin, 1.0 mg %, 1,10- 
phenanthrcline, 2.0 mg %; trypsin inhibitor, 10.0 mc % 
and 0.1 mM PMSF, 20.0 ^il of [phenylalanyl-3 , 4 , 

vasopressin (S.A. 45.1 Ci/mmole) at 0.8 nM, and the 
reaction initiated by the addition of 80 ^ll of tissue 
membranes containing 20 ^g of tissue protein. The 
plates are kept undisturbed on the bench top at room 
cemperature for 120 min. to reach equilibrium. Non- 
specific samples are assayed in the presence of 0.1 pM 

of the unlabeled antagonist phenylalanylvasopressin, 
added in 20.0 p.! volume to a final incubation volume of 
200 ^il. Upon completion of binding, the content of each 
well is filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE, OH) . 
Binding A^sav ro Rat Kidngy Medullsrv V2 Recer^rors 

Medullary tissues from rat kidneys are 
dissected out, cut into small pieces and let soak in a 
0.154 mM sodium chloride solution containing 1.0 mM EDTA 
with many changes of the liquid phase, until the 
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solution is clear of blood. The tissue is homogenized 
in a 0.25 M sucrose solution containing 1.0 mM EDTA and • 
0.1 mM PMSF using a Potter-El vehj em homogenizer with a 
teflon pestle. The homogenate is filtered through 
several layers (4 layers) of cheese cloth. The filtrate 
is rehomogenized using a dounce homogenizer, with a 
tight fitting pestle. The final homogenate is 
contrifiiged at 1500 x g for 15 min. The nuclear pellet 
is discarded and the supernatant fluid recentrifuged at 
40,000 X g for 30 min. The resulting pellet formed 
contains a dark inner part with the exterior, slightly 
pink. The pink outer part is -suspended in a small 
amount of 50.0 mM Tris^HCl buffer, pH 7.4. The protein 
content is determined by the Lowry's method {Lowry ez 
al, J. Biol. Chem. , 1953). The me.mbrane suspension is 
stored at -70°C, in 50.0 mM Tris*KCl, containing 0.2% 
inactivated BSA and 0.1 mM PMSF in aliqucts of 1.0 ml 
containing 10.0 mg protein per ml of suspension until 
use in subsequent binding experiments. 

For binding experiments, the following is 
added in |Jil volume to wells of a 96 well format of a 
microtiter plate: 100.0 \il of 100.0 mM Tris»KCl buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgCi2 and 
a mixture of protease inhibitors: leupeptin. 1.0 mg %; 
aprotinin, 1.0 mg %; 1, 10-phenanthrcline, 2.0 mg %; 
trypsin inhibitor • 10.0 mg % and 0.1 mM PMSF, 20.0 cf 

[3h] Arginine^, vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition of 80.0 \ii 
of tissue membranes (200.0 |ig tissue protein). The 
plates are left undisturbed on the bench top for 120 
min. to reach equilibrium. Non-specific binding is 
assessed in the presence of 1.0 ^M cf unlabeled ligand, 
added in 20 ^1 volume. For test compounds, these are 

solubilized in 50% dimethylsulf oxide (DMSO) and added ir 
20.0 \il volume to a final incubation volume cf 200 nl. 

Upon completion of binding, the content of each well is 
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filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competiti'on (LUNDON SOFTWARE, OH) . 
Radioligand Binding Experiments with Human Pl^rf^lor 

Platelet Source: Hudson Valley Blood Services, 
Westchester Medical Center, Valhalla, NY, 

Platiel^^-. ypTTibrsne Prencration : 

Frozen platelet rich plasma <PR?) , received 
from the Hudson Valley Blood Services are thawed to room 
temperature. The tubes containing the PRP are centri- 
fuged at 16,000 x g for 10 min. at 4*C and the superna- 
tant fluid discarded. The platelets resuspended in an 
equal volume of 50.0 mM Tris»KCl, pH 7.5 containing 120 
mM NaCl and 20.0 roM EDTA. The suspension is recentri- 
fuged at 16,000 x g for 10 min. This washing step is 
repeated one more time. The wash is discarded and the 
lysed pellets homogenized in low ionic strength buffer 
of Tris*HCl, 5.0 mM, pH 7.5 containing 5.0 mM EDTA. The 
homogenate is centrifuged at 39,000 x g for 10 min. The 
resulting pellet is resuspended in Tris*HCl buffer, 70.0 
mM, pH 7.5 and recentrifuged at 39,000 x g for 10 min. 
The final pellet is resuspended in 50.0 mM Tris«HCl 
buffer pH 7.4 containing 120 mM NaCl and 5*0 mM KCl to 
give 1.0-2.0. mg protein per ml of suspension. 

Bindina to Vasopressin Vj^ Receptor Subtvno in Kum:?n 

Placgle; Membranes: 

In wells of a 96 well format microtitsr plate, 
add 100 ^1 of 50.0 mM Tris»KCl buffer containing C.2% 

BSA and a mixture of protease inhibitors (aprctinin. 
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leupeptin etc.). Then add 20 ^il of [3H]Ligand: (Manning 
or ArgSvasopressin) , to give final concentrations 
ranging from 0.01 to 10.0 nM. Initiate the binding bv- 
adding 80,0 \il of platelet suspension (approx. 100 |ig 

protein) . Mix all reagents by pipetting the mixture up 
and dovm a few times. Non-specific binding is measured 
in the presence of 1.0 \Mi of unlabeled ligand (Manning 
or Arg^vasopressin) . Let the mixture stand undisturbed 
at room temperature for ninety (90) min. Upon this 
time, rapidly filter off the incubate under vacuum 
suction over GF/B filters, using a Brandel® Harvester. 
Determine the radioactivity caught on the filter disks 
by Che addition of liquid scintillant and counting in a 
liquid scintillator 

Binding to Mgmbr^nes of Mouge ^ibrobl^gr: C^ll Line ^LV- 
2) ^ransfo<:ted with thp r PNA pyr^rPgginq fho Human V ? 

Merrbrang Preparation 

Flasks of 175 ml capacity, containing attached 
cells grown to confluence are cleared of culture mediun 
by aspiration. The flasks containing the attached cells 
are rinsed with 2 x 5 ml of phosphate buffered saline 
(PBS) and the liquid aspirated off each time. Finally, 
5 ml of an enzyme free dissociation Hank's based 
solution (Specialty Media, Inc.. Lafayette, NJ) is added 
and the flasks are left undisturbed for 2 min. The 
content of all flasks is poured into a centrifuge tube 
and the cells pelleted at 300 x g fcr 15 min. The 
Hank's based solution is aspirated off and the cells 
homogenized with a polytron at setting #6 for 10 sec in 
10.0 mM Tris-HCl buffer, pH 7.4 containing 0.25 M 
sucrose and 1.0 mM EDTA. The homogenate is centrifuged 
at 1500 x g for 10 min to remove ghost membranes , The 
supernatant fluid is centrifuged at 100,000 x g fcr 6C 
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min to pellet the receptor protein. . Upon completion, 
the pellet is resuspended in a small volume of 50.0 mM 
Tris»HCl buffer, pH 7.4. The protein content is 
determined by the Lowry method and the receptor 
membranes are suspended in 50.0 mM Tris^HCl buffer 
containing 0.1 mM phenylmethylsulfonylf luoride (PMSF) 
and 0.2% bovine serum albumin (BSA) to give 2.5 mg 
receptor protein per ml of suspension. 
P.gceptQr Binding 

For binding experiments, the following is 
added in |il volume to wells of a 96 well format of a 
microtiter plate: .100.0 ^xl of 100.0 mM Tris-HCl buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgCl2 and 
a mixnure cf protease inhibitors: leupeptin, 1.0 mg %; 
aprotinin, 1.0 mg %; 1, 10-phenanthroline, 2.0 mg %; 
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 \il cf 

(^Hl Arginine^, vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition cf 80.0 jil 
of tissue membranes (200.0 \ig tissue protein). The 
plates are left undisturbed on the bench top for 120 min 
to reach equilbrium. Non-specific binding is assessed 
in the presence of 1.0 piM of unlabeled ligand, added ir. 
20 ill volume. For test compounds, these are solubilized 
in 50% dime thy Isulf oxide (DMSO) and added in 20.0 ^1 
volxime to a final incubation volume of 200 nl: Upon 
completion of binding, the content cf each well is 
filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand- receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNBON-2 
program for competition (LUNDON SOFTWARE, OK) . 
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Vagnnr^ssin Vo Antagonist Activity in Conseious HvrnafpH 
Rats 

Conscious hydrated racs are treated with 
compounds under study from 0,1 to 100 mg/kg orally or 
vehicle. Two to four rats are used for each compound. 
One hour later, arginine vasopressin (AVP, antidiuretic 
hormone, ADH) dissolved in peanut oil is administered at 
0.4 M-g/kg intraperitoneally. Two rats in each test 

would not receive arginine vasopressin but only the 
vehicle (peanut oil) to serve as water-loading control. 
Twenty minutes later each rat is given 30 mL/kg cf 
deionized water orally by gavage and is placed indivi- 
dually in a metabolic cage equipped with a funnel and a 
graduated glass cylinder to collect urine for four 
hours. Urine volume is measured and osmolality analyzed 
by use of a Fiske One-Ten osmometer (Fiske Assoc., 
Norwood. MA USA) . Urinary sodium, potassium, and 
chloride are analyzed by use of ion-specific electrodes 
in a Becknian E3 (Electrolyte 3) Analyzer. 

In the following results, decreased urine 
volume and decreased osmolality relative to AV?-ccntrcl 
indicates activity. The results of this test on 
representative compounds of this invention are shown in 
Table 2. 

Vasopressin Vj^ Antagonist Activitv in Concrious Rsts 
Conscious racs are restrained in a supine 
position with elastic tape. The area at the base of the 
tail is locally anesthetized by subcutaneous infiltra- 
tion with 2% procaine (0.2 ml). Using aseptic technique 
the ventral caudal tail artery is isolated and a cannula 
made of PE 10 and 20 (heat-fused) tubing is passed into 
the lower abdominal aorta. The cannula is secured, 
heparinized (1000 i.u./cc), sealed and the would closed 
with one or two stitches of Dexon 4-0. The caudal vein 
is also cannulated in the same manner for intravenous 
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drug administration. The duration of the surgery is 
approximately 5 minutes. Additional local anesthesia 
{2% procaine or lidocaine) is provided as needed. 

The animals are placed in plastic restraining 
cages in an upright position. The cannula is attached 
to a statham P23Db pressure transducer and pulsatile 
blood pressure is recorded. Increase of systolic blood 
pressure responses to arginine vasopressin 0.01 and 0.2 
international unit (I.U.){350 I.U-=i mg) injections are 
recorded prior to any drug (compound) administration, 
after which each rat is dosed orally with compounds 
under study 0.1-100 mg/kg (10 cc/kg) or intravenously 
0.1-30 mg/kg (1 cc/kg). The vasopressin injections are 
repeated 30,60,90,120,180,240 and 300 min. later. 
Percentage of antagonism by the compound is calculated 
using the pre-drug vasopressin vasopressor response as 
• 100%. 
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Table 1 



Binding A<;sav to Rar. Hmatic Vi Receptorfr p.nd Rat yirinov 
MPdnllar'^ V2 Re<^gPt!ors or ^Binding to Receptor 
Subtype Human Platelet and **Rindina to MPmb^anpc; rf 
Mouc;e Fibr-ohlagt Cell Line (LV-2) Transfected with the 
cDNA Emregsincr the Human V2 Receptor 
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Table 2 

ftntaqonisr. ft^r.lYitv in Conscious Hvdrat 

Rats 











Osmolality 
'(iBOsnr/kct) 
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Water- load control 
Water- load 
Control+DMSG (10%) 
(20%) 

AVP-control 



Q:^tQgin Ppreotor Bindino 
(a) Vo?nbrang Prenaration 

Female Sprague-Dawley rats weighing 
approximately 200-250 g are injected intramuscularly 
(i.m.) with 0.3 mg/kg of body weight cf diethyl- 
stilbestrol (DES). The rats are sacrificed 18 hours 
later under pentobarbital anesthesia. The uteri are 
dissected out, cleaned of fat and connective tissues and 
rinsed in 50 ml of normal saline. The tissue pooled 
from six rats is homogenized in 50 ml of 0.01 mM 
Tris.HCl, containing 0.5 mM dithiothreitol and 1.0 mM 
EDTA, adjusted to pH 7.4, using a polytron at setting £ 
with three passes of 10 sec each. The homogenate is 
passed through two (2) layers of cheesecloth and the 
filtrate contrifuged at 1000 x g for 10 min. The clear 



wo 96/22295 



-141- 



PCTAJS96/01472 



supemacant is removed and recencrifuged at 165,000 x g 
for 30 min. The resulting pellet containing the 
oxytocin receptors is resuspended in 50.0 mM Tris.HCl 
containing 5.0 mM MgCl2 at pH 7.4, to give a protein 
concentration of 2.5 mg/ml of tissue suspension. This 
preparation is used in subsequent binding assays with 
[ 3 H] Oxytocin, 
(b) Radioligand Binding 

Binding of 3, 5- [^h] Oxytocin ([^HlOT) to its 
receptors is done in microtiter plates using [^HlOT, at 
various concentrations, in an assay buffer of 50.0 mM 
Tris.KCl, pK 7.4 and containing 5.0 mM MgCl2. and a 
mixture of protease inhibitors: BSA, 0.1 mg; aprotinin, 
1.0 mg; 1, 10-phenanthroline, 2.0 mg; trypsin, 10.0 mg; 
and PMSF, 0.3 mg per 100 ml of buffer solution. Non- 
specific binding is determined in the presence of 1.0 uM 
unlabeled OT. The binding reaction is terminated after 
60 min.. at 22*C, by rapid filtration through glass 
fiber filters using a Brandel® cell harvester 
(Biomedical Research/^and Development Laboratories, Inc., 
Gaithersburg, MD) . Competition e-xperimencs are 
conducted at equilibrium using 1.0 nM [^K}CT and varying 
the concentration of the displacing agents. The 
concentrations of agent displacing 50% of t^KlOT at its 
sites (IC50) are calculated by a computer assisted 
LXJNDON-2 program (LUNDON SOFTWARE INC., Ohio. USA). 

The results of this assay on representative 
examples are shown in Table 3 . 
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Table 1 
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The compounds of the present invention can be 



used in the form of salts derived from pharmaceuticaily 
or physiologically acceptable acids or bases. These 
salts include, but are not limited tc, the fcilowing: 
salts with inorganic acids such as hydrochloric acid, 
sulfuric acid, nitric acid, phosphoric acid and, as the 
case may be, such organic acids as acetic acid, oxalic 
acid, succinic acid, and maleic acid. Other salts 
include salts with alkali metals or alkaline earth 
metals, such as sodium, potassium, calcium or magnesium 
or with organic bases. The compounds can also be used 
in the form of esters, carbamates and other conventional 
•pro-drug" forms, which, when administered in such form, 
convert to the active moiety vivo . 

When the compounds are employed for the above 
utilities, they may be combined with one or more 
pharmaceutically acceptable carriers, for example, sol- 
vents, diluents and the like, and may be administered 
orally in such forms as tablets, capsules, dispersible 
powders, granules, or suspensions containing, fcr exam- 
ple, from about 0.05 to 5% of suspending agent, syrups 
containing, for example, from about 10 to 50% of sugar. 
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and elixirs concaining, for example, from about 20 to 
50% ethanol, and the like, or parenterally in the form 
of sterile injectable solutions or suspensions contain- 
ing from about 0.05 to 5% suspending agent in an 
isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the 
active ingredient in combination with the carrier, more 
usually between about 5% and 60% by weight, 

The effective dosage of active ingredient 
employed may vary depending on the particular compound 
employed, the mode of administration and the severity of 
the condition being treated. However, in general, 
satisfactory results are obtained when the compounds of 
the invention are administered az a daily ccsage cf from 
about 0,5 to about 500 mg/kg of animal body weight, 
preferably given in divided doses two to four times a 
day, or in a sustained release form. For most large 
mammals the total daily dosage is from about 1 to 100 
mg, preferably from about 2 to 80 mg. Dosage forms 
suitable for internal use comprise from about 0.5 to 
500 mg of the active compound in intimate admixture with 
a solid or liquid pharmaceuticaily acceptable carrier. 
This dosage regimen may be adjusted to provide the 
optimal therapeutic response. For example, several 
divided doses may be administered daily or the cose may 
be proportionally reduced as indicated by the exigencies 
of the therapeutic situation. 

These active compounds may be administered 
orally as well as by intravenous, intramuscular, or sub- 
cutaneous routes. Solid carriers include starch, lac- 
tose, dicalcium phosphate, microcrystalline cellulose, 
sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, non-ionic surfac- 
tants and edible oils such as corn, peanut and sesame 
oils, as are appropriate to the nature cf the active in- 
gredient and the particular form of administration de- 
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sired. Adjuvants customarily employed in the prepara- 
tion of pharmaceutical compositions may be advan- 
tageously included, such as flavoring agents, coloring 
agents, preserving agents, and antioxidants, for 
example, vitamin E, ascorbic acid, EHT and BKA. 

The preferred pharmaceutical compositions from 
the standpoint of ease of preparation and administration 
are solid compositions, particularly tablets and hard- 
filled or liquid- filled capsules. Oral administration 
of the compounds is preferred. 

These active compounds may also be adminis- 
tered parenterally or intraperitoneally . Solutions or 
suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in 
water suitably mixed with a surfactant such as hydrox- 
ypropylcellulose. Dispersions can also be prepared in 
glycerol, liquid, polyethylene glycols and mixtures 
thereof in oils. Under ordinary conditions of storage 
and use, these preparations contain a preservative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for in- 
jectable use include sterile aqueous solutions or dis- 
persions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or disper- 
sions. In all cases, the form must be sterile and must 
be fluid to the extent that easy syringability exits. 
It must be stable under conditions of manufacture and 
storage and must be preserved against the contaminating 
action of microorganisms such as bacterial and fungi. 
The carrier can be a solvent or dispersion medium con- 
taining, for example, water, ethanol (e.g., glycerol, 
propylene glycol and liquid polyethylene glycol) , 
suitable mixtures thereof, and vegetable oil. 

The new tricyclic non-peptide vasopressin 
antagonists of this invention are useful in treating 
conditions where decreased vasopressin levels are 
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desired, such as in congestive heart failure, in disease 
conditions with excess renal water reabsorpcion and in 
conditions with increased vascular resistance and 
coronary vasoconstriction. 

In particular, the vasopressin antagonists of 
this invention are therapeutically useful in the . 
treatment and/or prevention of hypertension, cardiac 
insufficiency, coronary vasospasm, cardiac ischemia, 
renal vasospasm, liver cirrhosis, congestive heart 
failure, nephritic syndrome, brain edema, cerebral 
ischemia, cerebral hemorrhage- stroke, thrombcsis- 
bleeding and abnormal states of water retention. 

In particular, the oxytocin antagonists cf 
this invention are useful in the prevention cf preterm 
labor and premature birth which is a significant cause 
of infant health problems and infant mortality. 
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What is claimed is: 

1. A compound selected from those of the 

formula: 




10 



wherein Y is a bond or a moiety selected from -(CH2)-. 
-CHOH, -CKO-lower al)cyl(Ci-C6) , -CH-S-lower alkyl ICi- 
C6), -CHNK2. -CHN- lower alIcyl{Ci-C6) . -C(N-lower 
alkyl(Ci-C6)]2. 

V_y . CH— . CH— 

-CKOCO-lower alkyl(Ci-C6) . -CHNK(CH2)mNH2; -CKNE{CH2)m 
20 -NH-lower alkyKCi-Ce) . -CHNK(CK2)m-N[ lower alkyKCi- 

C€)]2; -CHNK(CH2)m-S-lower alkyl{Ci-C6) . -CKMK(CH2)m-0- 
lower alkyl (Ci-Ce) , 

^OH 

25 ^loweralkyl {C^-C^) 

S. O. -NH, -N-lower alkyKCi-Cfi) , -NCO-lower aikyllCi- 
Ce). m is an integer of 2 co 6; 
A-B is a moiecy selecced from 

30 -(CH,)^N. and -N-CCH^V 



R 



3 :3 



35 



wherein n is an integer 1 or 2 provided that when Y is a 
bond, n is 2; 
and the moiety: 
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represents: (1) an unsaturated 6*membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C1-C3) lower al)cyl, halogen, amino, (C1-C3) lower alkoxy 



or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from 0, or £; and the moiety: 



represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one cr cwo substituents 
selected from (C1-C3) lower al)cyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylaminc; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from O, N or £; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(xinsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or IC1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




35 



I 
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wherein X is selected from O. S, -NK, -NCK3 and -NCOCH3; 
is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
IS lower alkyl (C1-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; is selected 
from hydrogen, (C1-C3) lower alkyl, (Ci-C3) lower alkoxy 
and halogen; is selected from (a) moieties of the 
20 formulae: 



25 



30 
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r 

-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 



r r 



10 



I* 

-CHjCOAr -NCO- {CH^)^- cycl oal kyl , 



15 




•N-SOjCHj 



20 



-N 



1 — I 



25 



30 



35 



-N-C-0- lower alkyl(C3-Cg)straight or branched, 



-N-C-lower alkyl(C3-Cg)straight or branched, 
NSOj-lowe alkyl(C3-Cj)straight or branched, 

-N-C-O-lower alkenyKCj-C^straight <x branched, 
R, III 

-N-C-lower alkenyl(C3-Cg)straight or branched, 



-NSO^-lower atkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and is independently 
selected from hydrogen. •CH3 or -C2K5, 
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10 




- (CH2)q-0- lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 

-N-COJ 

wherein J is Ra, lower alkyl (C3-Cg) br&nched or 
unbranched, lower alkenyl (C3-C8 ) branched or unbranchec. 
O-lower alkyl (C3-C8) branched cr ur±)ranched, -0- lower 
alkenyl (C3-C8) branched or unbranched, cecrahydrofuran, 
cetrahydrochiophene, and the moieties: 



25 



30 



35 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy. halogen, 
cetrahydrofuran, tecrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (Ci-C3> lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3) , CHO. (C1-C3) lower alkoxy. -CO2- 
lower alkyl{Ci-C3) , and Ra and Rb are as^hereinbefore 
defined; 

(c) a moiety of the formula: 



\ 



/ 



E 



G=F 



R 



a 



-N-COCHAr' 



C 



wherein is selectedfrom halogen, (C^-Cj) 
lower allcyl, -0- lower alkyl (0,-03), ^• 



0 



-0-C-lower alkyl(C^-C3), "S-lower alkyl(C,-C3), 





b 




b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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wherein Rd is lower alkyl {C3-C8) , lower alkenyl (C3-C8) , 

- (CH2)p-cycloalkyl (C3-C6) » when M is 0, S, NK, NCE3 and 

the moiecy -M-Rd wherein Rd is selected from the 
moieties : 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NK, NCH3; wherein R^, r2 and Re are 
as hereinbefore defined; 

wherein Ar* is selected from moieties cf the fcrr.ula: 



25 



30 
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wherein w is selected from O, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl {C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; • 
r'7 is selected from hydrogen, lower alkyl (C1-C3) , 
halogen, 0-lower alkyl{Ci-C3) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyKCi- 
C3), -S-lower alkyl(Ci-C3) . halogen, -NH-lower alkyKCi- 
Cj), -N-[ lower alkyl{Ci-C3)]2. "OCF3, -OH, -CN, -S-CF3, 
-N02, -NH2, 0-lower alkyl(Ci-C3) , NHCO lower alkyKCi- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower elkyKCi- 
C3), -NH- lower al)cyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2, 
-0-lower alkyl (C1-C3) , -N(Rb) (CH2)q-N{Rb)2r andche 
pharmaceutically acceptable salts thereof. 

2 . A compound according to Claim 1 wherein Y 

is -CH2-; 

A-B is a moiety: 

-(CH2)N- and -N-CCH^)^- 



wherein n is an integer 1 or 2 and R^ is as defined in 
Claim 1. 

3 . A compound according to Claim 1 wherein Y 
is a bond, A-5 is a moiety: 

•(CH2)N. and -N-CCH^)^- 



wherein n is an integer 2 and r3 is as defined in Claim 
1- 

4. A. compound according to Claim 1 wherein Y 
is O, S, NH, N-lower alkyl (C1-C6) * -NCO-lower alkyl (Ci- 
Cs) 0 A-B is a moiety: 
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(CH^N- and -N-CCH^^ 

3 '3 



wherein n is an integer 1 or 2 and r3 is as defined in 
Claim 1. 

5. A compound according to Claim 1 wherein Y 
is -CH2-; A-B is a moiety: 



(CH,)N. and -N-(CH,). 
R 



2^ 

3 :3 



wherein n is an integer 1 and r3 is as defined in Claim 
1. 

6, A compound according to Claim 1 wherein Y 
is C, S, NH. N- lower alkyl {C1-C6 ) , -NCO lower alkyKCi- 
Cg) and A-B is a moiety: 



•(CH2)„N. and •N-(CH,). 
R 



3 '3 



wherein n is an integer 1 and is as defined in Claim 
7. A compound selected from those of the 

formula: 




A B 

wherein Y is a bon^i or -CH2-, A-B is 
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and -N-CCH^)^. 



wherein n is an integer 1 or 2 with the proviso chat 
when Y is a bond, n is an integer 2; and the moiety: 



represents: (1) an unsaturated S-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amine. (Ci- 
C3) lower alkoxy or (Ci-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heceroatom selected from o, N or S; (3) a 5 -membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nirirogen atom 
together with either one oxygen cr one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 
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wherein X is selected from 0, S, -NH, -NCK3 and -NCOCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl {C1-C3 ) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, IC1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; r6 is selected from (a) moieties of the 
formulae: 
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-NCOV. -CONAr', -NCOCHjAr', -NCONAr'. 
-CHjCOAr -NCO- (CHp„- cycl oal kyl , 






-N-C-0- lower alkyl(C,-C.)straight or branched, 

K I'll 

I -N-C- lower alkyl(C3-Cg)straight or branched, 
NSOj- lower alkyl(C3-Cg)straight or branched, 



l1 



-N-C-O-lower alkenyl(C3-Cg)straight or branched, 
Rap 



l' -N-C-iower alkenyl{C3-C3)straight a branched, 
-NSOj- lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl. 
cyclohexenyl or cyclopentenyl; and is independently 
selected from hydrogen, -CK3 or -C2H5, 
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(CH,),-N<, 



(CH 



10 



15 



(CH2),-N 0 



- (CH2)q-0-lower alkyl(Ci-C3), -CH2CH2OH. q is one, two, 
or three, Rfa is independently selected from hycroger., 
-CH3 or -'C2H5, 

(b) a moiecy of the formula: 



20 



25 



30 



-N-COJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl {C3-C8) branched or unbranched, 
0-lower al3cyl (C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahycrcf urar.. 
tetrahydrothiophene, and the moieties: 




. Orb . 



N 



35 



Orb ■ 
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or -CH2-K' wherein is {C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran. tetrahydro-chiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower al)cyl(Ci-C3) , CHO, (Ci-C3)lower alkor/, -CC2- 
lower alkyl<Ci-C3) , and Ra and Rb are as hereirxef ore 
defined; 

(c) a moiety of the formula: 



\ 




E 



G=F 



'a 



-N-COCHAr' 



wherein is selected from halogen, (0,-03) 
lower alkyi, -0-lower alkyl(C,-C3), OH, 



-O-C-lower alkyl(C,-C3), -S-lower alkyl(C,-C3), 






wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) » lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) , when M is O, S, NK, NKCK3 and 
the moiety. -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NH, NCH3; wherein R^, r2 and ?.a are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrr^ula: 



25 



30 



35 
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10 



15 



30 



wherein W is selected from O, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
r'7 is selected from hydrogen, lower alkyl (C1-C3) , 
halogen, 0-lower alkyl{Ci-C3) and CF3; r8 and are 
independently selected from hydrogen, lower alkyKCi- 
C3), -S-lower alkyl(Ci-C3) , halogen, -NH-lower alkyKCi- 
Cj) , -N- [lower al)cyl{Ci-C3)]2, -OCF3. -OH, -CN, -S-CF3, 
-N02, 0-lower allQ^l (C1-C3 ) , NHCO lower alkyKCi- 

C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- . 
C3), -MH-lower alkyl (C1-C3), -M- [lower alkyl (C:-C3 ) ]2 , 
-0-lower alkyl (C1-C3) , .-N(Rb) (CH2)q-N(Rb)2 ; and the 
pharmaceutical ly acceptable salts thereof. 

8. A compound selected from those of the 

formula: 




20 

A — B 

wherein Y is a bond or -CH2-, A-E is 
25 -«H2)„N- and -N-(CH,)„- 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from 0, S, -NK, ~NCK3 and -NCOCH2 ; 

is seiecced from hydrogen, lower alkyl {C1-C3 ) , -CO- 
lower alkyl (C1-C3) , 

R^ and are selected from hydrogen, {C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R^ is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkox-y 
and halogen; R^ is selected from (a) moieties cf the 
formulae: 
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R R K 

r I r r r 

-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



-CHjCOAr -NCO- (CHj)^- cycl oal kyl , 



10 



15 



-N-SO 




-N-SOjCHj 



20 



25 



30 



35 



N 



1 -1 



.2 -J 



11 



R 

I 

-N- 



aO 
II 







f 








2 -J 


R 



-N-C-0- lower alkyl(C,-Cg)straight or tranched 
R,0 
III 

-N-C- lower alkyl(C3-Cg)straight or branched, 
NSOj- lower alkyl(C3-C,)straight or branched, 

h 

-N-C-O-lower alkenyl(C3-Cg)straight or branched, 



"N-C- lower alkenyl(C3-Cj)straight or branched, 
-NSO^-lower allcenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and is independencly 
selected from hydrogen, -CH3 or -C2H5, 
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(CH2),-N 



10 



15 



-(CHp,. 



-(CHjVn 0 



- {CH2>q-0- lower alkyl (C1-C3 ) , -CH2CH2OH, q is one. two, 
cr three, Rb is independently selected from hydrogen, 
-CH3 cr -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



35 



-N-COI 

wherein J is Ra, lower alkyl(C3-C8) branched cr 
unbranched, lower alkenyl (C3 -Ce ) branched cr unbranchec 
C-lower alkyl(C3-C8) branched or unbranched. -C-lower 
slkenyl (C3-C8) branched or unbranched, tetrahycrcfurar.. 
tetrahydrothiophene, and the moieties: 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, cecrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (Ci-C3)lower alkoxy, -CC2- 
lower alkyl (C1-C3) , and Ra and Rfa are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




E 



/ 



G=F 



-N-COCHAr' 



20 



wherein is selectedfrom halogen, iC^-C^) 
lower alkyI, -0-lower alkyKC^-CjX OH, 



25 



0 



-0-C- lower alkyKC^-Cg), -S- lower alkyUCi-Cj), 



30 





-NH(CHJ-N: 





b 



35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower alkyl (C3-C8) # lower alkenyl (C3-C8) , 

-(CH2)p-cycloalkyl (C3-C6) , when M is 0, S, NH, NCH3 and 

the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




S 0 

wherein p is zero to four and M is a bond or M is 
20 selected from 0, S, NH, NCK3; wherein R-, and Ra s-e 

as hereinbefore defined; 

wherein Ar' is selected from moieties of the formula: 



25 



30 




wo 96/22295 



-167- 



PCTA}S96;01472 



wherein W is selected from O, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (Ci~C3 ) . and NS02lower al3cyl(Ci-C3 ) ; 
R*^ is selected from hydrogen, lower alkyl(Ci-C3), 
halogen. 0-lower allcyl (C1-C3) and CF3; and are 
independently selected from hydrogen, lower alkyKCi- 
.C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyKCi- 
C3K -N- [lower alkyl (C1-C3) ] 2. -OCF3, -OH, -CN, -S-CF3, 
-NO2. 0-lower alkyl (C1-C3) , NHCO lower alkyKCi- 

C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [ lower alkyl (C1-C3 )] 2 , 
-0-iower alkyl(Ci-C3) , -N(Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

9. A compound selected from those cf the 

formula: 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 




wherein Y is a bond or -CH2-, 



A-B is 



-(CHp^N- and 




represents: a 5-membered aromatic (unsaturated) 
heterocyclic ring having one heteroatcm selected from O, 
N or S; wherein the 5-membered heterocyclic ring is 
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optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3} lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from 0. 3, -NH, -NCK3 and -NCOCH3; 

is selected from hydrogen, lower al3cyl {C1-C3 ) , -CO- 
lower alkyl(Ci-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R^ is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties cf the 
formulae: 




6 
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r I r r r 

-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



•CHjCOAr ', -NCO- (CH^^ cycl oal kyl , 



-N 









f - 











^0 

I II 

N-P- 




-N-C-0- lower al kyl(C,-CJstraight or branched 
Ra I II 

I -N-C- lower alkyl(C3-Cg)straight or branched, 
•NSOj-lower alkyl(C3-Cg)straight or branched, 
R A 

-N-C-O- lower alkenyl(C3-Cg)straight or branched. 



-N-C- lower alkenyl(C3-Cg)straight or branched, 
-NSO^- lower alkenyl(C3-C3)straight a branched, 

wherein cycloalkyl is defined as CC3-CS) cycloaikyl, 
cyclohexenyl or cyclopencenyl ; and F.a is independencly 
selected from hydrogen. -CH3 or -C2H5, 
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10 



15 



20 



25 



30 



•O- 



/ \ 

(ch^Vn 0 



-(CH2)q-0-lower alkyl (C1-C3) , -CK2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen. 
-CH3 or -C2K5, 

(b) a moiety of the formula: 



-N-COJ 

wherein J is Ra. lower alkyl(C3-C8) branched cr 
unbranched, lower alkenyl (C3-C6) branched or unbranched, 
0-lower alkyl(C3-C8) branched cr unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfuran, 
tetrahydrothiophene, and the moieties: 



G-b . 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E. F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl {C1-C3 ) , CKO, (Ci-C3)lower aikoxi/, -CO2- 
lower alkyl (C1-C3 ) . and Ra and Rb are as hereirijefore 
defined; 

(c) a moiety of the formula: 



\ 




E 



G=F 



-N-COCHAr' 



c 



wherein is selected from halogen, (C^-C,) 
lower alkyl, -0-lower alkyUC^-Cj), OH, 



-0-C-lower alkyl (0,-03), -S-lower alkyl (C^-Cj), 







wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) . lower alkenyl {C3-C8) , 
-(CH2)p-cycloal)cyl(C3-C6) , when M is 0, S, NH, NCH3 and 
Che moiecy -M-Rd wherein Rd is selected from the 
moiecies: 



10 



(CH, 




15 




20 



25 



30 



35 



wherein p is zero to four and M is a bond cr M is 
selected from O, S, m. NCH3; wherein and Ra are 

as hereinbefore defined; 

wherein Ar' is selected from moieties of the fcrmuia: 





, and 
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wherein W is selected from o, £, NH, N-lower alkvKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl {C1-C3 ) ; 
5 R*^ is selected from hydrogen, lower alJcyl (C1-C3 ) , 

halogen, 0-lower alkyHCi-C3) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
. C3), -S-lower alkyi (C1-C3) , halogen, -NH- lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3)] 2. -OCF3, -OK, -CN, -S-CF3, 
3^0 ■N02r 0-lower all^ri (C1-C3 ) , NHCO lower alkyl (Ci- 

C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK-lower alkyl (C1-C3), -N- [ lower alky 1 (Ci -C3 )] 2 , 
-0-lower alkyl {C1-C3) , -N (Rfa) (CH2 )q-N(Rb) 2 ; and the 
2^5 pharmaceutically acceptable sales thereof. 

10. A compound selected frcm those cf the 

formula: 



20 



A B 

wherein Y is a bond cr -CH2-, A-5 is 
25 -(CH2),N. and ^H^iCH^X^ 



30 




3 



.3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



'^^ represents: a 5-membered aromatic (unsaturated) 

heterocyclic ring having two adjacent nitrogen atoms; 
wherein the 5-membered heterocyclic ring is optionally 



I 
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substituted by (C1-C3) lower alkyl, halogen, or (Ci- 
C3) lower alkoxy; 

r2 is -COAT, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from 0, S, -NK, -NCK3 and -NCOCH3; 
r4 is selected from hydrogen, lower alkyl (C1-C3) , -CO- 
lower alkyl (C1-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (Ci-Cs) lower alkoxy 
and halogen; R^ is selected from ia) moieties of the 
formulae: 



30 



35 
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1' 



-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 



10 



-CH^COAr -NCO- (CHj)^- cycl oal kyl , 



15 



20 



25 



30 



35 




-N-C-0- lower alkyl(C,-C.)straight or branched, 
R 0 
I II 

-N-C-lower alkyl(C3-Cg)straight or branchecl 
-NSOj- lower alkyl(C3-Cj)straight or branched, 

-N-C-O-lower alkenyl(C3-Cg)straight or branched, 
R,0 
R III 

l"* -N-C- lower alkenyl(C3-C3)straight or branched, 
-NS02-lower alkenyl(C3-C3)straight or branched, 

wherein cycloallcyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyl; and is independently 
selected from hydrogen, -CH3 or -C2H5, 
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s 




10 



-(ch,Vn 




I ( 



0 



-<CH2)q-0-lower alkyl(Ci-C3), -CK2CH2OH, q is one. two, 
or three, Rfa is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra. lower alkyl(C3-C8) branched or 
unbranched. lower alkenyl (C3-C8} branched or unbranched, 
O- lower alkyl(C3-C8) branched or unbranched. -O- lower 
alkenyl {C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene. and the moieties: 



15 



-N-COJ 
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or -CH2-K' wherein K* is (C1-C3 ) -lower alkoxy, halogen, 
tecrahydrofuran, cetrahydro-thiophene or the 
heterocyclic ring moiety: 



nitrogen and wherein the carbon atoms may be optionally 
sxibstituted with halogen, (C1-C3) lower alkyl, hydroxy, 
•co-lower alkyl(Ci-C3) , CHO, (C1-C3) lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) and Ra and Rfa are as hereinbefore 
defined; 

(c) a moiecy of the formula: 



-N 

\ 




E 



G=F 



wherein D, E, F and G are selected from carbon or 



R 



a 



-N-COCHAr 



c 



wherein is selected from halogen, (C^-Cj) 
lower alkyl, -0- lower alkyKC^-Cj), OH. 



0 



-0-C-lower alkyKCj-Cj), -S-lower alkyl (C^-Cg), 





-nhcch^^nc; 





b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy o£ the formula: 
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wherein Rd is lower alkyl (C3-C8) * lower alkenyl(C3-C8) , 
-(CK2)p-cycloal)cyl(C3-C6) , when M is 0, S, NK, NCK3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 




S 0 

20 wherein p is zero to four and M is a bond or M is 



selected from O, NK, NCH3; wherein R^, r2 and Ra are 
as hereinbefore defined; 

wherein Ar' is selected from moieties of the frrr.uls: 



25 



30 
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wherein W is selected from O, NH, N- lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
5 r'' is selected from hydrogen, lower al)cyl (C1-C3) , 

halogen, 0-lower alkyl (C1-C3) and CF3; r8 and are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- (lower alkyl {C1-C3) 1 2. -OCF3, -OH, -CN, -S-CF3, 

10 . -NO2, -NH2, 0-lower alkyl (C1-C3 ) , NHCG lower alkyKCi- 

C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl (Ci- 
C3I, -NH-lower alkyl (C1-C3), -N-(lower alkyl (C1-C3) J2, 
-0-lower alkyl(Ci-C3) , -N(Rbi (CH2) q-MfRb) 2 ; and the 

^5 phannaceutically acceptable salts thereof. 

11. h compound selectee from those of the 

formula: 



30 



35 




20 

A B 

wherein Y is a bond or -CH2-, A-5 is 
25 -(CH^N- and -N-CCH,)^- 

.3 



2^n 

3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an inteoer 2; and the moiety: 

represents: a 5-membered aromatic (unsaturated) 
heterocyclic ring having one nitrogen atom together with 
either one oxygen or one sulfur atom; wherein the 5- 
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membered heterocyclic ring is optionally substituted by 
{C1-C3) lower alkoxy; 

5 r3 is -COAr, wherein Ar is a moiety selected from the 

group consisting of: 



10 



15 




wherein X is selected from 0, £, -nk, -NCK3 and -NCOCH 
r4 is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl {C1-C3 ) , 

and r2 are selected from hydrogen. (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, {C1-C3) lower alkyl, (C1-C3 ) lower alkoxy 
and halogen; r6 is selected frcm (a) moieties of the 
formulae: 



30 



35 
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10 



15 



1' f- 



R 

I a lb 



-NCOAr', -CONAr', -NCOCH/r', -NCONAr'. 

1' 

-CHjCOAr -NCO- (CH^V cycl oai kyl , 



•N-SO 




•N-SO2CH2 



20 



25 



30 



35 




"1 



R 

I 

-N-P 















2 — ' 



-N-C-O- lower alkyUC.-C Jstraight or branchett 
I II 

-N-C-lower alkyl(C3-Cg)straight or b-anched, 
-NSOj- lower alkyl(C3-Cg)straight or branched, 

h 

-N-C-O- lower alkenyl(C3-Cj)stralght or branched, 
R,0 
R III 

1' -N-C-lower allcenyl(C3-Cg)straight or branched. 
•NSO^-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (03 -Ce) cycloalkyi, 
cyclohexenyl or cyclopentenyl ; and is independent iv 
selected from hydrogen, -CK3 or -C2H5, 
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10 



15 



20 



25 



30 



35 



-(ch,Vn 



-(CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



-N-CQJ 

wherein J is Ra* lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (Cs-Ce) branched or unbranched, 
0-lower al)cyl(C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfuran, 
tetrahydrothiophene, and the moieties: 




■ oh ■ 
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or -CH2-K' wherein is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-chiophene or the 
heterocyclic ring moiety: 



G=F 

wherein D, E, F and G are selected from carbon or 



nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, {C1-C3 ) lower alkoxy, -C02^ 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



\ 




a 



-N-COCHAr' 



R 



C 



wherein is selected from halogen, (C^-Cj) 
lower alkyl. -0-lower alkyKC^-Cg), OH, 



0 






b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula; 

-M-Rd 
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wherein Rd is lower alkyl {C3-C8) , lower alkenyl (C3-C8) . 
- (CH2)p-cycloalkyl{C3-C6) / when M is 0, S, NH, NCK3 and 
5 the moiety -M-Rd wherein Rd is selected from the 

moieties: 




wherein p is zero to four and M is a bond or M is 
20 selected from 0, s, NH, NCH3; wherein R^, r2 and Ra are 

as hereinbefore defined; 

wherein Ar' is selected from moieties of the formula: 



25 



30 
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wherein W is selected from O, S, NH, N- lower alkyKci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl(Ci-C3); 

is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, O- lower alkyl(Ci-C3) and CF3; rS and r5 are 
independently selected from hydrogen, lower alkyKCi- 
C3), -s-lower alkyl(Ci-C3) , halogen, -NH-lower alkyKCi- 
C3), -N-[lower alkyl(Ci-C3)]2. ~0CF3, -OH, -CN, -S-CF3, 
-NH2, 0-lower alkyl (C1-C3) , NHCO lower alkyKCi- 
C3), -0-CO- lower alkyl (C1-C3) and CF3 and; 

is selected from hydrogen, halogen, lower alkyl (Ci- 
C3). -NH-lower al)cyl (C1-C3), -N- [lower alkyl (C1-C3) )2, 
-0-lower alkyl{Ci-C3) , -N(Rb) {CH2)g-N(Rb)2 ; and the 
3^5 pharmaceutically acceptable salts thereof. 

12. A compound selected from those of the 

formula: 



30 




20 

A B 

wherein Y is a bond, A-B is 
25 -(CH,)„N- and -N-CCH^^- 



wherein n is an integer 2; and the moiety: 

@ 

represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, ;ci- 



wo 96/22295 



-186- 



PCTAJS96/01472 



C3)lower alkoxy or (Ci-C3)lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6 -member ed heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from 0, S, -NK, -NCH3 and -NCOCK3;. 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3 ) . 

and r2 are selected from hydrogen, {C1-C3) lower 
allQrl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (Ci-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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10 



IS 



R R^, 



-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 
-CHjCOAr -NCO- (CHg)^- cycl oal kyl , 



•N-SO 




-N-SOjCHj 




25 



30 



35 





■■' 


j) 










-N- 


3 


-0- 


< 




20 














1 1! 










-N-C- 


0-1 


ower alkyl(C 



I -N-C- lower alkyl(C3-Cj)straight or branched, 
-NSOj-lower alkyKC.-CJstraight or branched, 

-N-C-O-lower alkenyl(C3-C3)straight or branched, 



l' -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NSOj-lower alkenyl(C3-Cg)straight or branched 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and Rg is independent iy 
selected from hydrogen, -CH3 or -C2H5. 
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5 



-(CH,),-N<;' 




10 



o 




0 



- (CK2)a-0- lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched. lower alkenyl (C3-C8 ) branched or unbranched, 
O-lower al)cyl (C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 



25 




30 
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or -CH2-K* wherein K* is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran. tetrahydro-thiophene or the 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, {C1-C3) lower alkyl, hydroxy, 
-co-lower alley l(Ci-C3) . CHO, (C1-C3) lower alkoxy, -CC2- 
lower alkyl (C1-C3) , and Ra and Rfa are as hereinbefore 
defined; 

(c) a moiety of the formula: 



5 



heterocyclic ring moiety: 



-N 

\ 




G=F 



R 



a 



-N-COCHAr 



20 



R 



c 



wherein is selected from halogen, (0,-03) 
lower alkyi, -O-lower alkyl(C,-C3), OH. 



25 



0 



-0-C-lower alkyl(C,-C3X -S-lower aikyl(C,-C3), 



30 



NH(CHp^-CON\ 





35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
- {CH2)p-cycloalkyl (C3-C6) , when M is 0, S, NH, NCK3 and 
the moiecy -M-Rd wherein Rd is selected from the 



moieties: 



10 



N 



15 



20 



25 



30 



25 



wherein p is zero to four and M is a bond or M is 
selected from O. S, NH. NCE3; wherein r1, r2 and Ra are 
as hereinbefore defined; 

wherein Ar- is selected from moieties of the fcrn:ula: 




R w" 




, and 




wo 96/22295 



-191- 



PCTAJS96/01472 



Wherein W is selected from 0. S, NH, N- lower alkyKci- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0- lower al)cyl (C1-C3) and CF3; P.8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- • 
C3), -S-lower alkyl {C1-C3). halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (Ci-C3))2. -OCF3, -OH, -CN, -S-CF5, 
-N02, -NH2» 0-lower alkyl (C1-C3 ) . NHCO lower alkyl (Ci- 
C3). -0-CO-lower alkyl {C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3). -NK-lower alkyl (C1-C3), -N-[ lower alkyl (C1-C3 ) J2 , 
-0-lower alkyl(Ci-C3), -N(Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

13. A compound selected from those of the 

formula: 




A B 

wherein Y is a bond or -CH2-. A-B is 

-(CH2)N- and -N-CCH^^ 

wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 

© 

represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms. 
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optionally substituted by one or two sxjdDStituents 
selected from {C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkojQT or {C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N or S; (3) a 5-memcered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (Ci-Cj) lower alkoxy; 

F-"* is -COAr. wherein Ar is a moiety selected fror. the 
croup ccnsistinc of: 




wherein X is selected from O, S, -NK, -NCH3 and -MCOCH3 ; 

is selected from hydrogen, lower alkyl (C1-C3) , -CC- 
lower alkyl (C1-C3 ) , 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, {C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkcx-y 
and halogen; R^ is selected from (a) moieties cf the 
formulae: 
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R R. 

I a lb 



I I* 

-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 

-CHjCOAr -NCO- (CH^^ cycl oal kyl . 
.1 



-N-SO 




-N-SOjCHj- 




R 

I 

-N-P 







? 












/f 








. z — ' 



-N-C-0- lower alkyl(C3-Cg)straight or branched 

Ra ni 

I -N-C- lower alkyl(C3-CB)straight or branched, 
-NSOj-lower alkyl(C3-Cg)straight or branched, 

-N-C-O-lower alkenyl(C3-Cg)straight or branched, 

r 



1^ -N-C- lower alkenyl (C3-C3)straight or branched, 
-NSO2- lower alkenyl(C3-C3)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloaDcyl, 
cyclohexenyl or cyclopencenyl; and Ra is independencly 
selected from hydrogen. -CH3 or -C2H5, 
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-194- 



10 



15 



- tCH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, g is one, two, 
or chree. Rb is independencly selected from hydrogen. 
-CK3 cr -C2H5. 

(b) a moiety of the formula: 



20 



25 



-N-COJ 

wherein J is Rq. lower £lkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alIeyl{C3-C8) branched or unbranched. -o-lcwer 
alkenyl (C3-C8) branched or unbranched. tetrahydrcfuran. 
tetrahydrsthiophene, and the moieties: 




30 



35 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (Ci-C3)lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3), CHO, <Ci-C3)lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



\ 




G=F 



wherein D, E, F and G are selected from carbon or 



-N-COCHAr' 



20 



c 



25 



wherein is selected from halogen, (C^-C.) 
lower alkyi, -0-lower alkyKC^-Cj), OH, 
0 



-0-C-lower alkyKC^-Cj), -S-lower alkyKC^-Cj), 



30 






35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiecy of the formula: 
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Wherein Rd is lower alkyl (C3-C8} , lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) , when M is o, s, NH, NCH3 and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 




S 0 
20 wherein p is zero to four and M is a bond or M is 



selected from 0, S, NK. NCH3; wherein R-, r2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 



35 
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wherein W is selected from O, £, NH, N- lower alkyKCi- 
C3) NHCO-lower alkyl{Ci-C3) , and NSO2 lower alkyl (C1-C3 ) ; 
r'7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl {C1-C3) and CF3; r8 and are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- (lower alkyl (C1-C3) ]2» -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl (C1-C3 ) . NHCO lower alkyl (Gi- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 ) 1 2 . 
-0-lower alkyl (C1-C3) , -N(Rb) (CH2)q-N(Rb)2 ; and the 
pharmaceutical ly acceptable salts thereof. 

14. A compound selected from those of the 

formula: 



wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 



aromatic ring containing one or two nitrogen aicn-.s, 




wherein Y is a bond or -CH2-, A-B is 



-(CH2)N- and -N-CCH^^ 




represents : 



an unsaturated 6-membered heterocyclic 
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optionally s\xbsticuted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or (C1-C3) lower alkylamino; 
r3 is -COAT, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from O, s, -NH, -NCH3 and -NCOCK3; 

is selected from hydrogen, lower al)cyl (C1-C3 ) , -CO- 
lower allcyl(Ci-C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; is selected 
from hydrogen, IC1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 

f- 

-CHgCOAr -NCO- (CH^V cycl oal kyl , 



-N-SO 




•N-SOjCHj 



-N 



R-0 















.2 - 



l1 



R 

I 

-N-P 



1 




) 




2 
















.2 



. II 

■N-C-O-lower alkyl(C--C,)straight or branched, 
R O 
K I 11 

I -N-C-lower alkyl(C3-Cg)stralght or branched, 
-NSOj-lwer alkyl{C3-C8)straight or branched, 

-N-C-O-lower alkenyi(C3-Cg)straight or branched, 
R.O 
R, III 

l' -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NSO2- lower alkenyl(C3-C3)straight or branched. 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl ; and Ra is independent: ly 
selected from hydrogen, -CH3 or -C2H5, 
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10 



15 



20 



25 



■O- 



-{CH2)g-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one. two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



-N-COJ 

wherein J is Rai lower alkyi(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
0-lower al}cyl(C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, and the moieties; 




30 



35 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-chiophene or the 
heterocyclic ring moiety: 



wherein D. E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (C1-C3 ) lower alkox:^' , -CO2- 
lower alkyl(Ci-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



. -N 
\ 




/ 



G=F 



R 



a 



-N-COCHAr' 



c 



wherein is sel ect ed f r om hal ogen, (C^-C,) 
lower alkyi, -0- lower alkyl(C,-C3X OH, 



-0-C-Iower alkyl(C,-C3X -S-lower aikyi (0,-03), 






wherein Ra and Rb are as hereinbefore defined; 
(d) a inoiecy of the formula: 
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-M-Rd 

wherein Rd is lower alkyl IC3-C8) , lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) when M is 0, S, NH, NCH3, and 
the moiety -M-Rq wherein Rd is selected from the 
moieties : 



10 



15 




S 0 

20 wherein p is zero to four and M is a bond or M is 

selected from 0, S, NH. NCH3; wherein R^, r2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 
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wherein w* is selected from O, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alJcyl {C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl {Ci- 
C3), -S-lower alkyl {C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3"), -N- [lower alkyl(Ci-C3) J2. -OCF3, -OH, -CN, -S-CF3, 
-N02r -NH2, 0-lower alkyl (C1-C3 ) . NHCO lower alkyKCi- 
C3), -O-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyHCi- 
C3), -NH- lower alkyl (C1-C3), -N- [lower alkyl {C1-C3) ]2* 
-0-lower alkyl{Ci-C3) . -N(Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

15. A compound selected from those of the 

formula: 




A B 

wherein Y is a bond or -CH2-, A-B is 

-(CHj)N- and -N-(CHj)„- 

wherein n is an integer 1 or 2 with the proviso that 
when y is a bond, n is an integer 2; and the moiety: 




represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having one heteroacom selected from C, 
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N or S; wherein the 5-membered heterocyclic ring is 
optionally substituted by {C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from 0. S. -NK, -NCH3 and -NCOCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl<Ci-C3), 

R^ and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, {C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, IC1-C3) lower alkoxy 
and halogen; is selected from (a) moieties of the 
formulae: 



W09d/22295 
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R R. 

I a (0 



-NCOAr', -CONAr*. -NCOCH,Ar', -NCONAr', 



r 

-CHjCOAr -NCO- (CH^)^- cycl oal kyl , 



10 



15 



-N-SO 




20 



25 



30 



35 




N- 



R^ -^2 



-N-C-O-lower alkyl(C,-C.)straight or branched, 
I II 

-N-C-lower alkyl(C3-Cg)strajght or branched, 
NSOj- lower alkyl(C3-Cg)straight or branched, 

-N-C-O-lower alkenyl(C3-Cg)straight or branched, 
R O 



-N-C-lower alkenyl(C3-Cg)straight or branchedt 
-NSO^-lower alkenyl(C3-C3)straight or branched, 

wherein cycloalkyl is defined as {C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and is independently 
selected from hydrogen, -CH3 or -C2H5, 
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5 



-(CH,),-N< ' 




0 



10 



- (CH2) q-O-lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra* lower alkyl tC3-C8) branched or 
unbranched. lower alkenyl (C3-C8) branched or unbranchec, 
0-lower alkyl {C3-C8) branched cr unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofurar., 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 



25 




30 




35 
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or -CH2-K' wherein K' is (C1-C3) -lower alkoxy, halogen, 
tetrahydrofxiran, tetrahydro-thiophene or Che 
heterocyclic ring moiety: 



wherein D. E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, {C1-C3) lower alkyl, hydroxy, 
-co-lower alkyi {C1-C3 ) , CHO, (Ci-C3)lower alkoxy, -CC2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N E 
G=F 



R 



a 



-N-COCHAr' 



20 



R 



C 



wherein is selected from halogen, (C^-Cj) 
lower alkyl, -0-lower alkyKC^-Cg), OH. 



25 



0 



-0-C-lower alkyKC^-Cj), -S-lower alkyKC^-Cj), 



30 







b 



35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower alJcyl (C3-C8) , lower alkenyl {C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) when M is 0, S, NH, NCH3, and 
Che moiecy -M-Rd wherein Rd is selected from the 
moieties : 



10 



(CH, 




15 



s 




20 



wherein p is zero to four and M is a bond or M is 
selected from 0, S, NH, NCH3; wherein R^, and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 






, and 




35 
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wherein W is selected from O, S, NH, N- lower alkyKCi- 
C3) NHCO-lower alkyl (Ci-C3) , and NSO2 lower alkyl (C1-C3 ) ; 
r'7 is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; r8 and R- are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N-[lower alkyl (Ci-C3)]2. -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl {C1-C3) and CF3 and; 
P>0 is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (Ci-C3), -N-I lower alkyl {C1-C3) ]2. 
-0-lower alkyl(Ci-C3) , -N{Rb) (CK2)g-N(Rb) 2; and the 
pharmaceutically acceptable salts thereof. 

16. A compound selected from those cf the 

formula: 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety; 




wherein Y is a bond or -CH2-, 
-(CHp^N- and 



A-B is 




3 




represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having two adjacent nitrogen atoms; 
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wherein the S-membered heterocyclic ring is optionally 
substituted by (C1-C3) lower alkyl, halogen, or {Ci- 
C3 ) lower alkoxy ; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



10 



15 




wherein X is selected from 0, S, -NH. -NCK3 and -NCCCK3; 

is selected from hydrogen, lower alkyl (C1-C3) , -CO- 
lower elkyl(Ci"C3) , 

R^ and r2 are selected from hydrogen. (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 



30 



35 
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-211- 



10 



IS 



I' I' \' 1*1' 

-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 
-CHjjCOAr -NCO- (CH^)^- cycl oal kyl , 



R. 



20 



25 



30 



1 -1 



•o-<D 



z —J 



N- 




w 



R^ 2 



-N-C-O-lower alkyl(C--C,)straight or branched 
R 0 
R, I II 

1 -N-C- lower alkyl(C3-C8)straight a branched, 
-NSOj- lower alkyl(C3-Cg)stralght or branched, 

-N-C-O-lower alkenyl(C3-Cj)straight a branched. 
R,0 
R III 

l"* -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NSO^- lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalJcyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and Ra is indeper.cencly 
selected from hydrogen, -CH3 or -C2H5, 
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5 



10 




- {CH2)q-0- lower alkyl{Ci-C3), -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5. . . 
(b) a moiety of the formula: 

1' 
-N-CQJ 

wherein J is Ra, lower aDcyl (C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched, 
C- lower al)cyl(C3-C8) branched or unbranched, -0- lower 
alkenyl (C3-C8) branched or unbranched, cetrahydrcfuran, 
tetrahydrochiophene, and the moieties: 

■ Orb 
oh ■ 
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15 



20 



30 



35 



or wherein is (C1-C3 ) -lower alkoxy, halogen, 

tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 

G=F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) . CHO. (C1-C3 ) lower alkoxy. -CO2- 
lower alkyl <Ci-C3l . and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of che formula: 



•N-COCHAr' 

I 

R. 



c 



• whereinR^ is selectedfrom halogea (C^-Cj) 
lower alkyl, -0-lower alkyl (C^-CjX OH, 
25 0 



-O- 



C-lower alkyUC^-Cg), -S-lower alkyKCj-Cj), 



-S-(CHp3-<^'' ^ -NH(CH,).CO<^ 



b 

-NH(CH,V<r' , -0-(CH,)/J<"» 

^ ^b 

wherein Ra and Rfa are as hereinbefore defined; 
(d) a moiety of the formula: 

-M-Rd 
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wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8 ) , 
- (CH2)p-cycloal)cyl (C3-C6) when M is 0, S, NK, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



(CH, 



N 



15 



20 



25 



30 



-(CH,), 



2'p 




wherein p is zero to four and M is a bond or m is 
selected from 0, S, NH, NCH3; wherein r1, ?2 and Ra are 
as hereinbefore defined; 

wherein Ar' is selected from moieties of the formula: 



R w' 





, and 



35 
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wherein W is selected from o, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl {C1-C3 ) , and NS02lower alkyl {C1-C3) ; 
R' is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen. 0-lower alkyl (C1-C3) and CF3; and are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower- alkyl (Ci- 
C3), -N-[lower alkyl(Ci-C3)]2. -OCF3, -OH, -CN, -S-CF3, 
•NO2, -NH2* O-lower alley 1 (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl {C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl ICi- 
C3), -NK-lower alkyl (C1-C3), -N- [lower alkyi (C1-C3 ) ] 2 . 
-0-lower alkyl(Ci-C3), -N{Rb) (CH2 ) c-N(Rb) 2 ; end the 
pharmaceutically acceptable salts thereof. 

17. A compound selected from those cf the 

formula: 




A B 

wherein Y is a bond or -CH2-, A-B is 

{CH2)„N- and -N-(CH,), 

.3 



3 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: A 5-membered aromtic (unsaturated) 
heterocyclic ring having one nitrogen atom together with 
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either one oxygen or one sulfur atom; wherein the 5- 
membered heterocyclic ring is optionally substituted by 
(C1-C3) lower alkyl, halogen, or (C1-C3) lower alkoxy; 
r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: . 




wherein X is selected from 0, S, -M-I, -NCK3 and -NCOCH3; 
r4 is selected from hydrogen, lower alkyl (C1-C3 . , -CD- 
lower alkyl f C1-C3 ) , 

and are selected from hydrogen, (C1-C3 ) Ic- er 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (Ci-C3)lower alkyl. (Ci-Cs ) lower alkoxy 
and halogen; R^ is selected from (a) moieties cf the 
formulae: 
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10 



IS 



R K ^ 

r r 



R R. 

I a t 0 



-NCOAr', -CONAr*. -NC0CH2Ar', -NCONAr', 
-CH^COAr -NCO- (CH^)^- cycl oal kyl , 



SOjCHj 




20 



2S 



30 



35 





•N-C-O-lower al kyl (€3-03)3^3! ght or branched, 



I -N-C- lower alkyl(C3-Cj)straight or branched, 
-NSOj-lower alkyl(C3-C8)stralght or branched, 

h 

-N-C-O- lower glkenyl(C3-C3)straight or branched, 
R3 III 

I -N-C- lower alkenyl(C3-Cg)straight or branched, 
-NSOg-lower alkenyl(C3-Gg)straight or branched. 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopencenyl; and Ra is independencly 
selected from hydrogen, -CH3 or -C2K5. 
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5 



-(CH,),-N^ . 



0 



10 



- (CH2) q-O-lower alJcyl (C1-C3 ) , -CH2CK2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched cr unbranched, 
0-lower alkyI(C3-C8) branched cr unbranched, -C-lower 
alkenyl (C3-C8) branched cr unbranched, tetrahydrofuran, 
tecrahydrothiophene, and the moieties: 



15 



-N-COJ 



25 




30 




25 
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20 
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or -CH2-K* wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 

-N , 

G=F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (C1-C3) lower alkyl. hydrojcy. 
-co-lower alkyl(Ci-C3) < CKO. (C1-C3) lower alkoxy. -CC2- 
lower alkyl (G1-C3 ) , and Ra and Rfa are as hereinbefore 
defined; 

(c) a moiety of the formula: 

R. 



•N-COCHAr' 

I 

R 



C 



wherein is selected from halogen, (€,-€3) 
lower alkyl, -0- lower alkyl (€,-03), OH, 
0 



-0-C-lower alkyUC^-Cg), -S-lower alkyl (0,-03), 



-NH(CH3V<^^^ . -0-(CH,),N<^^^ 

b 

wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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wherein Rd is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
-(CH2)p-cycloalkyl(C3-C6) when M is O, S, NK, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 




wherein p is zero to four and M is a bond or M is 
20 selected from 0, S, nh, NCK3; wherein R^, r2 and Ra are 

as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 
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wherein W is selected from O, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NSO2 lower alkyl (C1-C3 ) ; 
r"^ is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower aD^^l (C1-C3 ) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3I, -S-lower al)cyl{Ci-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- (lower alkyl(Ci-C3) ]2, -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl {C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -O-CO-lower alkyl (Ci-C3> and CF3 and; 

is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2, 
-0-lower alkyl(Ci-C3), -N(Rb)<CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

18. A compound selected from those of the 

formula: 




wherein Y is a bond, A-B is 

•(CH2)N- and -N-CCH^V 



wherein n is an integer 2; and the moiety: 




represents: (1) an \msaturated 6-membered heterocyclic 
aromatic ring containing one or two nicrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3)lower alkoxy or {Ci-C3)lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroacom selected from 0, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms? (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



20 




wherein X is selected from 0, s, -NH, -NCH3 and -NCOCK3; 
r4 is selected from hydrogen, lower alkyl(Ci-C3), -CO- 
lower alkyl (Ci"C3) , 

and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; is selected from (a) moieties of the 
formulae: 



5 



10 



35 
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1' 1' 1' 

-NCOAr*, -CONAr', -NCOCHgAr', -NCONAr'. 



10 



15 



-CH^OAr tNCO- (CHj)- cycl oal kyl . 



'N-SO 




-N-SO,CH,H^ 
R^ 



20 



25 



30 



35 



n.p4oh(2> 

2 —I 




I II 

-N-C-O- lower alkylCC.-CJstraight or branched, 

K ni 

I -N-C- lower alkyl(C3-C8)straight or branched, 
NSO^- lower alkyl(C3-C8)stralght or branched, 
R. o 

I If 

-N-C-O- lower alkenyl(C3-Cg)stralght or branched, 

R,0 



l" -N-C- lower alkenyl(C3-Cj)straight or branched, 
-NSOg-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as {C3-C6) cycloalkyl. 
cyclohexervl or cyclopencenyl; end Ra is independencly 
selected from hydrogen, -CK3 or -C2H5, 
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-224- 



•(CH2),-N: 



(CHA-N^ , 



10 



15 



20 



25 



30 



-(CH2)g-0-lower alkyl(Ci-C3). -CH2CH2OK, q is one. two, 
or chree, Rb is independently selected from hydrogen. 
-CH3 or -C2H5, 

(b) a moiety of the formula; 



-N-COJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched. 
0-lower alkyl(C3-C8) branched or unbranched, ~0-lower 
alkenyl (C3-C8) branched cr unbranched, tetrahydrofuran, 
tetrahydrothiophene, and the moieties: 
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or -CH2-K' wherein K» is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E. F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 

-co-lower alkylfCi-C3) , CHO, (C1-C3 ) lower alkoxy, -CO2-. 
lower alkyl (C1-C3) , and Ra and Rfa are as hereinbefore 
defined; 

(c) a moiety cf the formula: 



-N 

\ 




G=F 



a 



-N-COCHAr' 



R 



C 



whereinR^ is selected from halogen, (C^-Cj) 
lower alkyl, -0- lower alkyl (€,-€3), OH, 






wherein Ra and Rb are as hereinbefore defined: 
(d) a moiety of the formula: 
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■226- 



10 



-M-Rd 

wherein Rd is lower alkyl (C3-C8) . lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl {C3-C6) when M is S, NK, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



).-<i) . -4) . ^-^^-ei . 

N 



IS 




W 



20 



25 



wherein p is zero to four and M is a bond or M is 
selected from O, S, NH, NCH3; wherein R^, r2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 
R W' 
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wherein W is selected from o, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
5 is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, 0-lower alkyl {C1-C3) and CF3; r8 and r5 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NK-lower alkyl (Ci- 
C3), -N- [lower alkyl (Ci-C3>l2, -CX:F3, -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl{Ci-C3) . NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl {Ci- 
C3), -NH- lower alkyl (C1-C3), -N- [lower alkyl (Ci-Cs) )2, 
-0-lower alkyl(Ci-C3l, -N(Rb) (CH2)q-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

19. A compound selected from those cf the 

formula : 



25 



30 



35 




20 ^ 

N 

A B 

wherein Y is a bond or -CH2-, A-B is 

(CH2)„N- and -N-(CH,), 
3 



2'n 

3 



^ R 

wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moiety: 



represents: (1) an unsaturated 6-membered heterocycl: 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl. halogen, amine. (Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsacurated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (xinsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5-merobered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sul£ur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or <Ci-C3) lower alkoxy; 

is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



wherein X is selected from O. S, -NK, -NCH3 and -NCOCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl (C1-C3) , 

r1 and r2 are selected from hydrogen, {C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (Ci-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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-NCOAr', -CONAr', -NC0CH2Ar', -NCONAr', 



10 



15 



•CH2C0Ar -NCO- (CH^V cycl oal kyl , 



•N-SO 




•N-SOjCHj 



20 



25 



30 



35 



aP 



R 



2 -J 



R 

I 

-N-P 



2 --2 



I II 

-N-C-O-lower alkyl(C,-C-)straight or branched, 
R 0 

K ni 

I -N-C-lower alkyl(C3-Cg)straight or branched, 
-NSO^-lower al kyl (C3-Cg)str eight or branched, 

-N-C-O-lower alkenyl(C3-Cj)straight or branched, 
R 0 



l' -N-C-lower alkenyl(C3-Cg)straight or branched, 
-NSOj-lower alkenyl(C3-Cj)straight or branched, 

wherein cycloalkyl is defined as (C3 -C6) cycioalkyl, 
cyclohexenyl or cyclopencenyl; and P.g is independently 
selected from hydrogen, -CH3 or -C2H5, 
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b 




10 



O 



I { 



0 



- (CH2)q-0 -lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, cwo, 
or three, Rb is independently selected from hydrogen, 
-CK3 or -C2H5, 

(b) a moiety of the formula: 



wherein J is Ra, lower alkyl(C3-C8} branched or 
unbranched, lower alkenyl (C3-C8) branched or urJuranched, 
0-lower al)cyl(C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcf uran. 
tetrahydrothiophene, and the moieties: 



15 



-N-COJ 



25 




30 




35 
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or -CH2-K* wherein K' is (C1-C3) -lower alkoxy. halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 

■\ r 

G==F 

wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3). CHO, (Ci-C3)lower alkoxy, -C02. 
lower alkyl (C1-C3) , and Ra and Rfa are as hereinbefore 
defined; 

(c) a moiety of the formula: 

-N-CCX:HAr' 

I 

wherein Is selected from halogen, (C^-C^) 
lower alkyl, -0-lower alkyl (€,-03), OH, 
0 

II 

-O-C-lower alkylKj-CjX -S-lower alkyKC.-Cj), 
-S-(CH,V<^"' _ .NH(CH,),.CO<^' . 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety^ of the formula: 
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-M-Rd 

wherein Rd is lower alkyl (C3-C8) , lower alkenyl(C3-C8) * 
-<CH2)p-cycloalkyl(C3-C6) when M is 0, S, NE. NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 




S 0 

20 wherein p is zero to four and H is a bond or M is 

selected from 0. s. NK, NCH3 ; wherein R^, R^ and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrniula: 



25 



30 



35 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3 ) ; 
r"^ is selected from hydrogen, lower alkyl IC1-C3 ) , 
halogen, o-lower alkyl (Ci-C3) and CF3; and R^ are 
independently selected from hydrogen, lower alkyl (Ci-- 
C3), -S-lower al)^l {C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3) 12, -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2, 0-lower alkyl IC1-C3 ) , NHCO lower alkyKCi- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NH-lower alkyl (C1-C3), -N- (lower alkyl (C1-C3) )2. 
-0-lower alkyl{Ci-C3) , -N{Rb) (CH2)q-N(Rb) 2; and the 
pharmaceuLically acceptable salts thereof, 

20. A compound selected from those of the 

formula: 




A B 



wherein Y is O. S, NH, N-lower alkyl (Ci-Cg) , -NCG-lower 
alkyl (C1-C6 ) ; a-b is 

-(CH^N- and -N.CCH^)^- 



wherein n is an integer 1; and the moiety: 




represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from {C1-C3) lower alkyl, halogen, amino, <Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 

5 one heceroatom selected from C, N, or S; (3) a 5- 

membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5 -membered aromatic • 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 

Q wherein the 5 or 6-membered heterocyclic rings are 

optionally substituted by (Ci-C3)lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 



15 



20 




25 wherein X is selected from O. S, -NH, -NCH3 and -NCCCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) . -CC- 
lower alkyl (C1-C3) , 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; r5 is selected 
30 from hydrogen, (C1-C3) lower allqrl, (C1-C3) lower alkoxy 

and halogen; r6 is selected from (a) moieties of the 
formulae : 



35 
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R R^ 

I a lb 



I* I* r 

-NCOAr', -CONAr', -NCOCH^Ar', -NCONAr', 



10 



IS 



20 



25 



30 



35 



-CHjCOAr -NCO- (CHj)^- cycl oal kyl , 



•N-SO, 



-N- 



aO 
II 









< 
















r' " 








-0- 







•N-S02CH. 



1 




-N-C-O- lower alkyl(C,-C-)straight or branched, 
^.9 



I -N-C- lower al kyl (C j-C 3)51 ralght or branched, 
-NSOj-lower alkyl(C3-C,)straight or branched, 

rif 

-N-C-O- lower alkenyl(C3-Cg)stralght or branched, 
R,0 
R III 

I* -N-C- lower alkenyl(C3-CQ)straight or branched, 
-NSO^-lower alk€nyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and Ra is independently 
selected from hydrogen, -CH3 or -C2H5, 
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(CH,), 




-(ch^Vn 0 

\--y 



- {CH2)q-0- lower alkyl {C1-C3 ) , -CH2CH2OH, g is one, two, 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



-N-COJ 

wherein J is Ra, lower alkyl{C3-C8) branched or 
unbranched, lower alkenyl (C3-C8 ) branched or unbranched, 
0-lower alkyl{C3-C8) branched or unbranched, -C-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofuran, 
tetrahydrothicphene, and the moieties: 




s 
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or -CH2-K' wherein K' is (C1-C3 ) -lower alko^Q^, halogen, 
tecrahydrofuran, tetrahydro-thiophene or the 
hecerocyclic ring moiety: 



nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (C1-C3) lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, {Ci-C3)lower alkoxy, -CO2- 
lower alkyl {C1-C3 ) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 




G=F 



10 



wherein D, E, F and G are selected from carbon or 



R 



a 



-N-COCHAr' 



20 



25 



whereinR^ is selectedfrom halogen, (C^-C^) 
lower alkyl, -O- lower alkyl (0,-03), 
0 



-O-C-lcwer alkyKC^-Cg), -S-lower alkyl(C,-C3), 



30 





b 





35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 



wo 96/22295 



-238- 



PCTAJS96/01472 



wherein Rq is lower alkyl (C3-C8) , lower alkenyl (C3-C8) , 
5 -(CH2)p-cycloalkyl{C3-C6) when M is 0, S, NH, NCH3, and 

the moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 



15 



20 



25 



30 



35 
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wherein W is selected from 0, S, NH, N- lower alkyKci- 
C3) NHCO-lower alkyl(Ci-C3K and NS02lower alkyl (C1-C3 ) ; 
5 R*^ is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, 0-lower alkyl (C1-C3) and CF3; r8 and are 
independently selected from hydrogen, lower alkyl (Ci- 
C3)r -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (Ci-C3)]2. "OCF3, -OH, -CN, •S-CF3, 

10 -NH2, 0-lower alkyl IC1-C3) . NHCO lower alkyl (Ci- 

C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl (Ci- 
C3), -NK« lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2 , 
-0-lower alkyl(Ci.C3), "N(Rb) (CH2)q-N(Rb>2; and the 

15 pharmaceutically acceptable salts thereof. 

21. A compound selected from those of the 

formula: 



20 



30 



35 




A B 

wherein Y is a bond, -CH2-, 0, S, NK, N-lower alkyl :C:- 
C6). -NCO-lower alkyl (C1-C6) ; A-B is 



25 -(CH^N- and -N-(CHj)„- 

Wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; and the moietv: 

represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
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selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
C3) lower alkoxy or <Ci-C3) lower allQ^lamino; (2) a 5- 
membered aromatic, (unsaturated) heterocyclic ring having 
one heteroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring havino 
two adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

is -cOAr, wherein Ar is a moiety selected from the 
group consisting of: 




wherein X is selected from 0. s, -NK, -NCH3 and -NCOCK3; 

is selected from hydrogen, lower alkyl (C1-C3 ) , -CO- 
lower alkyl(Ci-C3), 

P.l and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (Ci-C3) lower alkoxy and halogen; r5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 
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I' 

-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 
'CHfOAr \ -NCO- (CH2)„- cycl oai kyl , 



•N-SO, 



SO 



1 








b 










F 












■-0- 













N.S02CH2-<^^ 



N- 




2 — ' 



II 

-N-C-0- lower alkyl(C3-C3)straight or branched, 



-N-C- lower alkyl(C3-Cg)straight a branchett 
-NSO2- lower alkyl(C3-Cg)straight or branched, 
K n 

if 

-N-C-0- lower alkenyl(C3-C3)stralght or tranched, 
R,0 
R III 

-N-C-lower alkenyl(C3-Cg)straight or branchect 
-NSO^-lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6} cycloallcyl, 
cyclohexenyl or cyciopentenyl; and Rg is independently 
selected from hydrogen, -CH3 or -C2H5, 
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(CHj)-l>t 



10 



15 



20 



25 



30 



35 



2'q 



-(CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OH, q is one, two, 
or three, Rb is independently selected from hydrogen, 
-CK3 or 

(b) a moiety of the formula: . 



-N-COJ 

wherein J is Ra. lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8 ) branched or unbranched, 
0-lower alkyl (C3-C8) branched or unbranched, -O- lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfuran. 
tetrahydrothicphene, and the moieties: 




Qh • oh ■ 
Orb ■ 
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or wherein K* is (C1-C3 ) -lower alkoxy, halogen, 

tetrahydrofuran, tetrahydro-thiophene or the 



wherein D, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyl, hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (C1-C3) lower alkoxy, -CC2- 
lower alkyl ^Ci-C3) , and Ra and Rb are as hereinbefore 
defined; 

(c) a moiety of the formula: 



heterocyclic ring moiety: 



\ 




G=F 



a 



-N-COCHAr' 



C 



wherein is selertedfrom halogen, (C^-Cj) 
lower alkyl, -0- lower alkyKC^-CjX OH, 



0 



-0-C-lower alkyKC^-CjX -S-lower alkyl (C^-Cg), 





b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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-M-Rq 

wherein Rd is lower alkyl (C3-C8) , lower alkenyHC3-C8) / 
-{CH2)p-cyclGalkyl(C3-C6) when M is 0, S, NH, NCH3 , and 
Che moiety -M-Rd wherein Rd is selected from the 
moieties: 



10 




N 



15 



20 



25 



30 



35 



wherein p is zero to four and M is a bond or M is 
selected from O, s. NH, NCK3; wherein r1, r2 and Ra are 
as hereinbefore defined; 



r' is selected 


from 


moieties cf 






















w 




, and 
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wherein W is selected from 0, S, NH, N- lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NSO2 lower alkyl (C1-C3 ) ; 

5 is selected from hydrogen, lower alkyl (C1-C3 ) , 

halogen, 0-lower alkyl (C1-C3) and CF3 ; r8 and are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl {C1-C3) , halogen, -NH-lower alkyl (Ci- 
C3), -N- [lower alkyl (C1-C3)] 2, -OCF3, -OH. -CN, •S-CF3, 

Q -NO2, -NH2, 0- lower alkyl (C1-C3) , NHCO lower alkyl (Ci- 

C3), -0-CO-lower alkyl {C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alWKci- 
C3), -NK-lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )) 2 , 
-0-lower alkyl (C1-C3) , -N(Rb) ICH2)q-N(Rb)2; and the 

5 pharmaceutically acceptable salts thereof. 

22. A compound selected from those of the 

formula: 



20 



25 




wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is 2; and the moiety: 



30 




represents: (1) an unsaturated 6-membered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two substituents 
selected from (C1-C3) lower alkyl, halogen, amino, (Ci- 
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C3) lower alkoxy or (C1-C3) lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heceroatom selected from 0, N, or S; (3) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
two adjacent nitrogen atoms; (4) a 5 -membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6 -membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or IC1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moietv selected from the. 
group consisting of: 



15 



20 




25 wherein X is selected from O, S, -NK, -NCK3 and -NCCCK3; 

is selected from hydrogen, lower alkyl(Ci-C3), -CO- 
lower alkyl (C1-C3) , 

and r2 are selected from hydrogen, {C1-C3} lower 
alkyl. (C1-C3) lower alkoxy and halogen; r5 is selected 
30 from hydrogen. (C1-C3) lower alkyl, (C1-C3) lower alkoxy 

and halogen; R^ is selected from (a) moieties of the 
formulae: 



35 
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10 



I- I- r I" I' 

-NCOAr', -CONAr', -NCOCHjAr', -NCONAr', 
R 

r 

-CHjCOAr', -NCO-CCH^Vcycloalkyl, 



N-SO 



IS 





20 



25 



30 



35 



l1 

-N-P 



1 —I 



R-0 

II 



R 



2 —I 



!1 



R 

I 











< 





-N-C-O-lower alkyl(C,-CJstraight or branched, 
R,0 
III 

-N-C-lower alkyl(C3-C3)straiglTt or branched, 
-NSOj- lower alkyl(C3-Cg)straight or branched, 

-N-C-O-lower alkenyl(C3-C3)straight or branched, 
R,0 

R III 

1^ -N-C-lower alkenyl(C3-Cg)straight or branched, 
- MS Og- lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycioalkyl, 
cyclohexenyl or cyclopentenyl; and is independentily 
selected from hydrogen, -CH3 or -C2H5, 
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(CHJ 



'2'q 



10 



15 



20 



25 



(ch^Vn 0 



- (CH2)q"0" lower alkyl (C1-C3 ) , -CH2CH2OK. q is one, cwo. 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



-N-COJ 

wherein J is Ra» lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3 -Ca ) branched or unbranched. 
0-lower alkyl(C3-C8) branched or unbranched, -0-lower 
alkenyl (C3-C8) branched or unbranched, tetrahydrofurar., 
tetrahydrothiophene, and the moieties: 




30 



35 




oh ■ 



ah ■ 
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or -CH2-K* wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tetrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 

-N E 
\ / 
G=F 

wherein D, Ei F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen. (C1-C3) lower alkyl, hydrosQ^, 
-co-lower alkyl(Ci-C3) , CHO, (C1-C3] lower alkoxy, -CO2- 
lower alkyl (C1-C3) , and Ra and Rb are as hereinbefore 
de fined ; 

(c) a moiety of the formula: 



•N-COCHAr' 

I 

R. 



c 



wher€inRj.is selected from halogen, (C,-C3) 
lower aikyi, -0-lower alkyl(C,-C3X OH, 
0 

II 

-0-C-lower alkyKC^-Cg), -S-lower alkyl (C^-Cj). 
.S-(CH,V<^^'' , -NHCCH.VCOK^" . 

b b 

.NH(CH,VN<^^^ . -0-(CH,)3N<^'' 

b 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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•M-Rd 

wherein Rd is lower alkyl (Cb-Cs) . lower alkenyl CC3-C8) * 
-(CH2)p-cycloalkyl(C3-C6) when M is 0, S, NH, NCH3, and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 




20 wherein p is zero to four and M is a bond or M is 

selected from O, S, NK, NCH3; wherein R^, r2 and Re are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the fcrn'.ula: 



25 



30 



35 




wo 96/22295 



-251- 



PCT/US96/D1472 



wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NS02lower alkyl (C1-C3) ; 

is selected from hydrogen, lower alkyl (C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3 ) and CF3; r8 and r9 are 
independently selected from hydrogen, lower alkyl (Ci- 
C3), -S-lower alkyl (C1-C3 ) , halogen, -NH-lower alkyl (Ci- 
C3), -N-[lower alkyi(Ci-C3) )2, -OCF3, -OH, -CN, -S-CF3, 
-NO2. -NH2* 0-lower alkyl {C1-C3) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alkyl (C1-C3) and CF3 and; 
R^O is selected from hydrogen, halogen, lower alkyl ICi- 
C3), -NH- lower alkyl (C1-C3), -N- [lower alkyl (C1-C3 )] 2* 
-0-lower alkyl(Ci-C3) , -N(Rb) (CH2)g-N(Rb)2; and the 
pharmaceutically acceptable salts thereof. 

23. The compound according to Claim 1 li-[4- 
((4,5 -Dihydr opyrazolo [ 3 . 4 -d] thieno [ 3 , 2 -t J azepin- 6 ( IH ) - 
y 1 ) carbony 1 ] phenyl 1 -2 -chloro-4 - f luorobenzamide . 

24. The compound according to Claim 1 tl-[4- 
( 4 , 5-Dihydropyrazolo [3 , 4-^] thieno [3 , 2-]a) azepin-6 { IKl - 
y 1 ) carbonyl ] phenyl ] - 5 - f luoro-2 -me thylbenzamide . 

25. The compound according to Claim 1 li-[4- 
[4.5 -Dihy dropyrazolo [ 3 , 4 -d] thi eno [ 3 , 2 -hJ az epin - 6 ( IH ) - 

y 1 ) carbonyl ) - 3 -chloropheny 1 ] - 5 - f luoro- 2 -mechylbenzamids . 

26. The compound according to Claim 1 tl"(4- 
[{4,5 -Dihydropyrazolo [ 3 , 4 -i] thieno ( 3 , 2 -fa] azepin- 6 ( IH ) - 
yDcarbonyl] -3 -chloropheny 1] -5-chloro-2-f luorobenzamide. 

27. A compound according to Claim 1 2J-[4- 
( (4 , 5-Dihydro-2-methylpyrazolo [3 , 4-d] thieno [3 . 2-I2] - 
azepin-6 (2H) -yll carbonyl] phenyl ] -2 , 4-dichlorobenzamide. 

28. A compound according to Claim 1 H-[4- 
[ (4 , 5-Dihydro-2-methylpyrazolo [3 , 4-d] thieno [3 , 2-i) - 
azepin-6 {2H) carbonyl ) phenyl ] cyclohexane . 

29. A compound according to Claim 1 U-(4- 

1 1 4, 5-Dihydropyrazolo [3, 4 -dl] thieno [3, 2 -hi azepin- 6 (2K) - 
y 1 ] carbonyl ] phenyl 1 - 2 -me thy Ibenzamide . 
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30. A coir5)Ound according to Claim 1 li-[5- 

[ (4, 5-Dihydropyrazoolo[3 , 4-d] thieno [3,2-tl] azepin-G (IK) - 
yDcarbonyl] -2-pyridinyl] -2-chloro-4-f luorobenzamide . 

31. A compound according to Claim 1 lI-(5- 
((4,5- Dihydropyrazolo [3,4 chieno 1 3 , 2 -ij] azepin- 6 (IK 1 - 
yDcarbonyl] -2-pyridinyll -5-f luoro-2-mechylbenzamide. 

32. A coirpound accoirding to Claim 1 ^-[5- 

( (4, 5 -Dihydropyrazolo [3 , 4-xi] thieno(3 ,2-h]azepin-6 (IK) - 
yl ) carbonyl] -2-pyridinyl] -5-chloro-2-f luorobenzamide . 

33- A compound according to Claim 1 lI-[5- 

[ (4, 5- Dihydropyrazolo [3 , 4-d] thieno[3 ,2-i2] azepin-6 (IK) - 
y 1 ) car bony 11-2 -py r i diny l]-3-fluoro-2-me thy Ibenz am i de . 

34. A compound according to Claim 1 Ii-[5- 

[ {4 , 5 -Dihydropyrazolo [3 , 4-d] thieno[3 , l-h] azepin-6 ( IH) - 
y 1 ) carbony 1 ] - 3 -chloro-2 -pyr idiny 1 ] -5 - f luoro- 2 -methyl - 
benzamide. 

35. A compound according to Claim 1 11-15- 

t ( 4 , 5 -Dihydr opyrazo lo [ 3 , 4 -i] thieno [ 3 , 2 -bl azepin- 6 ( IK ) - 
y 1 ) carbony 1 ] - 2 -pyridiny 1 ] - 2 -chloro- 6 - f luorobenzamide . 

36. A compound according to Claim 1 ll-[4- 

[ (4, 5 -Dihydropyrazolo [3 , 4-^1) thieno [3 , 2-hlazepin-6 (IK) - 
yl) carbonyll -3 -phenyl] -2- (dime thy lamino) pyridine- 3- 
carboxamide . 

37. A compound according to Claim 1 M-(5- 

t ( 4 , 5 -Dihydropyrazolo [ 3 , 4 -li J thieno [3,2 -fa] azepin- 6 ( IH ) - 
yDcarbonyl) -2-pyridinyl] -2- ( me thy lamino) pyridine- 3- 
carlx)xamide. 

38. A compound according to Claim 1 H-[4- 

[ (4,5-Dihydropyrazolo[3, 4-ii]pyrido[3,2-b]azepin-6 (IK) - 
yDcarb onyl] phenyl 1 -5-fluoro-2-methylbenzamiQe . 

39. A compound according to Claim 1 Ii-14- 

[ (4, 5 -Dihydropyrazolo [3 , 4 -d]pyrido[ 3 ,2-b]azepin-6 (IK) - 

yl) carbonyl] -3-chlorophenyl) -5-f luoro-2-methylbenzamide . 

40. A compound according to Claim 1 H-I4- 
[(4,5 -Dihydropyrazolo [ 3 , 4 -ii] pyr ido [ 3 . 2 -bl azepin- S ( IH - 
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y 1 ) carbonyl] -3 -chlorophenyl ) -2 -methylpyridine-3 -cariDox- 
amide . 

41. A compound according to Claim 1 li-(5- 

[ { 4 , S-Dihydropyrazolo [3 , 4-ii]pyrido [3 , 2-ii] azepin-e (IH) - 
yl) carbonyl] -2-pyridinyl] -5-f luoro-2-methylbenzamide* 

42. A compound according to Claim 1 IJ-[5- 

[ ( 4 , 5-Dihydropyrazolo [3,4 -d] pyrido 1 3 , 2 azepin- 6 ( IH ) « 
yl) carbonyl] -2-pyridinyl] -5-chloro-2-f luorobenzamide. 

43. A compound according to Claim 1 U-[4- 
[{4.5 -Dihydropyrazolo [ 3 , 4 -d] pyrido [3,2 -]23 azepin- 6 ( IH) - 
yl) carbonyl) -3-chlorophenyl] 1 1 , 1 • -biphenyl ) -2-carbcx- 
amide ♦ 

44. A compound according to Claim 1 li-[5- 

[ (4. 5-Dihydrop/razolo[3. 4-a]pyrido(3 ,2-b]azepin-6 (IK) - 
yl) carbonyl] -2-pyridinyl] [1,1* -biphenyl] -2-carboxamide. 

45. A compound according to Claim 1 1I-[E- 

[ { 4 , 5 -dihydropyrazolo [ 3 . 4-d] pyrido [3 , 2-t] azepin- 6 ( IK) - 
yl) carbonyl] -2-pyridinyl] -2- (dimethylamino)pyridine-3- 
carboxamide . 

46. A compound according to Claim 1 ii-[4- 

( { 4 , 5 -Dihydropyrazolo ( 3 , 4 -d] pyrido [ 2 , 3 -tl az spin- 6 { IH ) - 
y 1 ) carbonyl] -phenyl 1 -5-f luoro-2 -methylbenzamide . 

47. A compound according to Clai.T» 1 U-[4- 

[ { 4 . 5 -Dihydropyrazolo [ 3 , 4 -^i] pyrido [ 2 , 3 -t] azepin- 6 ( IH ) - 
yDcarbonylJ -3-chlorophenyl] -5-f luoro-2-methylbenzamide. 

48. A compound according to Claim 1 2I-[5- 

( (4 . 5 -Dihydropyrazolo [3 , 4 -4] pyrido (2 , 3-b] azepin- 6 (IH) - 
yl) carbonyl] -2-pyridinyl] -5-f luoro-2 -methylbenzamide. 

49. A compound according to Claim 1 iI-(5- 

( ( 4 . 5-Dihydropyrazolo [ 3 , 4 -d] pyrido ( 2 , 3 -fc] azepin- 6 (IH } - 
yl) carbonyl] -2-pyridinyl) -2- {dimethylamino)pyridine-5- 
carboxamide . 

50. A compound according to Claim 1 ii-(4- 

[ (4, 5-Dihydropyrazolo[3, 4-ii]yrido[2,3-ii]azepin-6 tlH; - 
y 1 ) carbonyl ] - 3 -chl or opheny 1 ] - 2 - chloropyr icine - 3 - car - 
boxamide . 
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51. A compound according to Claim 1 ii-(4- 

[ < 4 , 1 0 -Dihydro- SH-pyrido [ 3 , 2 -Ja] thieno [ 2 , 3 azepin-S - 
yl) carbonyl] -3-chlorophenyl) ] -5-f luoro-2-mechyl- 
benzamide . 

52. A compoixnd according to Claim 1 U-[4- 
1(4, lO-Dihydro-SH-pyrido [3 , 2-Ja] thieno [2 , 3-j£] azepin-S- 
yl) carbonyl I phenyl] -2- (dimethylamino)pyridine-3-carbox 
amide . 

53. A compound according to Claim 1 

( ( 4 , 10-Dihydro-5H-pyrido [ 3 , 2-b) thieno (2,3 azepin-5- 
yl) carbonyl ]-2-pyridinyll -5-fluoro-2-mechylbenzainide. 

54 • A compound according to Claim 1 ii-[4- 
t (6 , 10-Dihydro-5E-pyrido (3 , 2-b) thieno [3 , 2-^] azepin-5- 
yl) carbonyl) -3-chlorophenyl) -5- fluoro-2-methyiben2air.ic 

55. A compound according to Claim 1 ^-(4- 
1(6,10 -Dihydro-5E-pyrido ( 3 , 2 -b] thieno 1 3 , 2 azep in-5 - 
yl) carbonyl] phenyl] -2- (dimethylamino) pyridine- 3 -carbox 
amide . 

56. A compound according to Claim 1 lI-[5- 

[ ( 6 , 10 -Dihydro-SH-pyrido [ 3 . 2 -ii) thieno [ 3 , 2 ] azepin-5 - 
yl) carbonyl] -2-pyridinyl) -5-f luoro-2-methylben2amide. 

57. A compound according to Claim 1 li-[4- 
[{6,7 -Dihydro - 5II-pyr ido [ 3 , 2 -tJ thieno [ 2 , 3 -a ) az epin- 5 - 
y 1 ) carbonyl ) phenyl ) - 5 - f luoro-2 -methylbenzamide . 

58. A pharmaceutical composition use£*j.l for 
treating diseases characterized by excess renal 
reabsorption of water as well as congestive heart 
failure, liver cirrhosis, nephrotic syndrome, central 
nervous system injuries, lung disease and hyponatremia 
in a mammal comprising a suitable pharmaceutical carri 
and an effective amount of a compound of Claim 1. 

59. A method of . treating diseases 
characterized by excess renal reabsorption of water as 
characterized by excess renal reabsorption of water as 
well as congestive heart failure, liver cirrhosis, 
nephrotic syndrome, central nervous system injuries. 
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lung disease and hyponatremia in a mammal comprising 
administering a compound of Claim 1 to said mammal in an 
amount effective to alleviate the disease. 

60. A process for preparing a compound of the 

formula: 



wherein Y is a bond or a moiety selected from -(CH2.)-, 
-CHOK, -CHO"lower alkyl (Ci-Cg)-, -CK-S-lower alkyKCi- 
C6), -CHNK2. -CKN- lower alkyHCi-C6) . -C[N-lower 
alkyl(Ci-C6)]2* 



-CHOCO-lower alkyl(Ci-Cg), -CHNH(CH2 )mNK2; -CKNK{CK2)in 
-NK-lower alkyl(Ci-C6) , -CHNH<CH2)m-N[ lower alJcyKCi- 
C6)]2; -CHNH(CH2)m-S-lower alkyl(Ci-C6) . -CKNE(CK2 )m-0- 
lower alkyKCi -C6) * 



S, O. -NH, -N-lower alkyl(Ci-C6) , -NCO-lower alkyl {Ci- 
Cg), m is an integer of 2 to 6; 
A-B is a moiety selected from 







loweralkyi (C,-Cg) 



•(CH,)N. 



and -N-CCH^V 



wherein n is an integer 1 or 2 with the proviso that 
when Y is a bond, n is an integer 2; 
and the moiety: 
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represents: {11 an unsaturated 6-membered heterocyclic 
aromatic ring containing one nitrogen atom, optionally 
substituted by one or two substitutents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one heteroatom 
selected from O, or S; and the moiety: 



represents: (1) an unsaturated 6-memfaered heterocyclic 
aromatic ring containing one or two nitrogen atoms, 
optionally substituted by one or two subscituents 
selected from (Ci-C3) lower alkyl, halogen, amino, (Ci- 
C3}lower alkojQr or (Ci-C3)lower alkylamino; (2) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one heteroatom selected from O. N or S; (3) a 5-membered 
aromatic (unsaturated) heterocyclic ring having two 
adjacent nitrogen atoms; (4) a 5-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen atom 
together with either one oxygen or one sulfur atom; 
wherein the 5 or 6-membered heterocyclic rings are 
optionally substituted by (C1-C3) lower alkyl, halogen, 
or (C1-C3) lower alkoxy; 

r3 is -COAr, wherein Ar is a moiety selected from the 
group consisting of: 
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S 



10 




wherein X is selected from O, S, -NH, -NCK3 and -NCOCH3 ; 

is selected from hydrogen, lower alkyl IC1-C3 ) , -CO- 
lower al)cyl(Ci-C3) , 

r1 and r2 are selected from hydrogen, (C1-C3) lower 
alkyl, (C1-C3) lower alkoxy and halogen; R- is selected 
from hydrogen, {C1-C3) lower alkyl, (Ci-C3> lower alkoxy 
and halogen; R^ is selected from (a) moieties of the 
formulae: 



25 



30 



35 
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-NCOAr', -CONAr*, -NCOCHjAr', -NCONAr', 



10 



IS 



-CH,COAr -NCO- (CHj)^- cyci oal kyl , 



-N-SO 




■N-SOjCHj 




20 



25 



^0 



35 



r 

N 



.0 

II 




■1 



R 

a 

-N-P 




2 -^2 



-N-C-O-lower alkyl(C,-C.)stralght or branched, 



N-C- lower alkyl(C3-C3)straight a branched, 
-NSO^- lower alkyl(C3-C3)straight or branched. 



•If 



-N-C-O- lower alkenyl(C3-Cg)straight or branched, 
R,0 
R, Ml 

j -N-C- lower alkenyi (C3-Cg)straight or branched. 
-NSO^- lower alkenyl(C3-Cg)straight or branched, 

wherein cycloalkyl is defined as (C3-C6) cycloalkyl, 
cyclohexenyl or cyclopentenyl; and Ra is independently 
selected from hydrogen, -CH3 or -C2K5, 
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(CH 



10 



15 



-(CH2)q-0-lower alkyl (C1-C3 ) , -CH2CH2OK, q is one, two. 
or three, Rb is independently selected from hydrogen, 
-CH3 or -C2H5, 

(b) a moiety of the formula: 



20 



25 



30 



-N-COJ 

wherein J is Ra, lower alkyl(C3-C8) branched or 
unbranched, lower alkenyl (C3-C8) branched or unbranched. 
0-lower alkyl(C3-C8) branched or unbranched, -C-lcwer 
alkenyl (C3-C8) branched or unbranched, tetrahydrcfuran, 
tetrahydrothiophene, and the moieties: 



oh ■ 





wo 96/22295 



-260- 



PCTAJS96/01472 



or -CH2-K' wherein K' is (C1-C3 ) -lower alkoxy, halogen, 
tecrahydrofuran, tetrahydro-thiophene or the 
heterocyclic ring moiety: 



wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3I lower alkyl. hydroxy, 
-co-lower alkyl(Ci-C3) , CHO, (Ci-C3)lower alkoxy, -CO2- 
lower alkyl (C1-C3 ) , and Ra and Rfa are as hereinbefore 
defined; 

(c) a moiety of the formula: 



-N 

\ 



4 E 
\ / 
G=F 



-N-COCHAr' 



20 




25 



0 



-0-C-lower alkyKC^-Cg). -S-lower alkyKC^-Cj), 



30 






b 




35 



wherein Ra and Rb are as hereinbefore defined; 
(d) a moiety of the formula: 
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wherein Rd is lower alkyl (C3-C8) / lower alkenyl (C3-C8) , 
- (CH2)p-cycloalkyl (C3-C6) when M is 0, S, NH, NCH3 , and 
the moiety -M-Rd wherein Rd is selected from the 
moieties: 



(CH,). 





15 




W 



20 



wherein p is zero to four and M is a bond or M is 
selected from 0, £, NK, NCH3; wherein R^, r2 and Ra are 
as hereinbefore defined; 

wherein Ar* is selected from moieties of the formula: 



25 



30 



35 




w / 




, and 
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wherein W is selected from 0, S, NH, N-lower alkyKCi- 
C3) NHCO-lower alkyl (C1-C3 ) , and NSO2 lower alkyl (C1-C3 ) ; 
r"^ is selected from hydrogen, lower alkyl {C1-C3 ) , 
halogen, 0-lower alkyl (C1-C3) and CF3; and R^ are 
independently selected from hydrogen, lower alkyl I Ci- 
C3), -S-lower alkyl (C1-C3) , halogen, -NH-lower alkyKci- 
C3), -N- [lower alkyl (Ci-C3)]2i -OCF3, -OH, -CN, -S-CF3, 
-NO2, -NH2* 0-lower alkyl (C1-C3 ) , NHCO lower alkyl (Ci- 
C3), -0-CO-lower alJc/1 (C1-C3) and CF3 and; 
rIO is selected from hydrogen, halogen, lower allwKCi- 
C3), -NH-lower alkyl (C1-C3), -N- [lower alkyl {C1-C3 )] 2 , 
-0-lower alkyl (C1-G3) , -N (Rb) (CH2 ) -N (Rb) 2 ; which 
comprises reacting a compound of the formula: 



wherein Q is a halogen or an activating group, which 
results from conversion of an aryl carboxylic acid to a 
mixed anhydride or from activation with a peptide 
coupling reagent, to give compounds of the Formula I. 




wherein A-B is 



and -N-CCHj)^- 



wich a compound of the formula: 

0 



Ar-C-Q 
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